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ABSTRACT 


The aim of this study was to (a) detect the prevalence of anatomical variations of nose and paranasal sinuses in 
Chronic Rhinosinusitis (CRS) on ‘Nasal Endoscopy’,and‘Computed Tomography’, (b) correlate between the two 
investigation modalities and (c) study association of anatomical variations of nose and paranasal sinuses in Chronic 
Rhinosinusitis. This Cross sectional study was carried out at Tertiary Rural Health Institute ‘NKP Salve Institute of 
Medical Sciences and Research Centre’ Nagpur, during November 2011 to October 2013. Diagnostic Nasal Endoscopy and 
Computed Tomography of nose and Paranasal Sinuses of 122 patients of chronic rhinosinusitis were studied and results 
were Statistically analysed using z-test and chi-square test. Mean age of the study population was 35.48 years (SD=16.15) 
with male predominance. Maxillary sinus (68.03%) was the most commonly affected sinus due to chronic sinusitis followed 
by anterior ethmiod sinusitis (60.66%). Deviated Nasal Septum was the most common anatomical variation, which was 
detected in 59(48.30%) patients on Diagnostic Nasal Endoscopy and in 62(50.81%) patients on Computed Tomography. 
Aggernasii cells, medialised uncinated process and concha bullosa were diagnosed both by Diagnostic Nasal Endoscopy 
and Computed Tomographic scan with good agreement between the two. Anatomical variations like deviated nasal 
septum, aggernasii cells, medialised uncinated process, large concha bullosa were statistically significantly associated 
with chronic rhinosinusitis. Diagnostic nasal endoscopy and CT scan are complimentary in diagnosis of anatomical 
variations of nose and paranasal sinuses. Some anatomical variations of osteomeatal complex play important role in 
pathogenesis of chronic rhinosinusitis. 


Key Words: Anatomical variations, chronic rhinosinusitis, computed tomography, diagnostic nasal endoscopy 


INTRODUCTION: 

Chronic Rhinosinusitis (CRS) is chronic 
inflammation of nose and paranasal sinuses. Its 
pathophysiology is poorly described and seems to be 
multifactorial. With the arrival of Functional Endoscopic 
Sinus Surgery, the approach to the patient with CRS 
has been changed. Certain anatomical variations of 
lateral wall of nose are important as they contribute in 
blockage of osteomeatal complex, ventilation and 
drainage of paranasal sinuses. Preoperative evaluation 
of these variants is also important being a part of 
surgical safety. 

Anterior rhinoscopy reveals little information 


Corresponding Author: Dr. Nitin V Deosthale, K-28, Bharat 
Nagar, Amravati Road, Nagpur - 440033 (Maharashtra) 

Phone No.: +91 9822230010 
E-mail:nvdeosthale@rediffmail.com 


with regard to middle meatus. Diagnostic Nasal 
Endoscopy and Computed tomography play a vital role 
in accurate assessment of osteomeatal complex and 
anatomical variations at this area. CT scan has the 
ability to delineate mucosal disease of sinuses, to detect 
primary obstructive pathology and to image the distal 
structures like posterior ethmoid and sphenoid sinuses, 
which can not be visualised by endoscopy. Nasal 
Endoscopy has the ability to detect small localised 
disease in the nasal cavity, which can be missed even 
by Computed Tomography. 

Several studies have been carried out to find 
out the relationship between anatomical variations and 
chronic rhinosinusitis on CT scan. But very few studies 
have been found reported comparing Diagnostic Nasal 
Endoscopy and CT scan in diagnosing anatomical 
variations of nose and paranasal sinuses in chronic 
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rhinosinusitis. 

We conducted this study with the aim to study 
the prevalence of anatomical variations of nose and 
paranasal sinuses in Chronic Rhinosinusitis (CRS) on 
Nasal Endoscopy and CT Scan, correlate between the 
two investigation modalities and study association of 
anatomical variations of nose and paranasal sinuses in 
Chronic Rhinosinusitis. 


MATERIALS AND METHODS: 

This was a cross sectional study conducted at 
tertiary health care Institute, NKP Salve Institute of 
Medical Sciences, Nagpur, during November 2011 to 
October 2013. Patients of chronic rhinosinusitis, 
diagnosed as per the criteria described by Task Force 
on Rhinosinusitis,'! of either sex with age more than 
10 years were included in the study. Patients having 
acute rhinosinusitis, fungal rhinosinusitis, pregnant 
women and those who underwent nasal surgery 
previously were excluded from the study. Approval for 
the study was obtained from Institutional Ethical 
Committee. Written informed consent was taken before 
enrolment of patients into the study. The cases selected 
for the study were subjected to detailed history taking 
and clinical examination. Routine blood and urine 
investigations along with Bleeding Time and Clotting 
Time were done and then patient underwent systematic 
Diagnostic Nasal Endoscopy (DNE) and Computed 
Tomography (CT) of Nose and Paranasal sinuses. 

In the present study, DNE was done under 
local anaesthesia using 0° and 30° rigid nasal 
endoscope. Endoscopy was performed using the 
standard three pass techniqueto obtain the information 
regarding purulent secretions, polypoidal mucosa in 
middle meatus and anatomical variations."! 

Plain CT Scan Nose and PNS was done in 
both coronal and axial planes, in all enrolled cases with 
Toshiba Spiral CT scanner. Patient’s position was 
supine with head extension. Thickness of slice was 3 
mm at Osteomeatal complex and 5 mm for rest of 
structures. CT Scan was done for both bony and soft 
tissue windows. Reporting of CT Scan was done by 
Senior Radiologist. The presence of anatomical 
variations was also documented along with radiological 
features of chronic rhinosinusitis. 

Correlation between Diagnostic Nasal 
Endoscopy and CT Scan nose and PNS in diagnosing 
anatomical variations was determined by z-test and 
association of anatomical variations with chronic 
Rhinosinusitis was analysed statistically by using chi- 
square test. 


RESULTS: 

Total 122 patients of chronic rhinosinusitis were 
enrolled in the study. The age of the patients ranged 
between 11 years to 76 years. Mean age of the study 
group was 35.48 years (SD=16.15). Study comprised 
of 66% males and females were 34%. Thus male to 
female ratio was 1.9:1. 

Common symptoms of the patients in the 
present study were Headache (77.04%), Nasal 
obstruction (75.40%), Nasal discharge (65.57%) 
followed by altered sense of smell (46.72%) , facial 
pain (22.95%). Most of the patients in this study 
presented with multiple symptoms except for few who 
presented with a single complaint of headache only. 

As shown in Table 1, regarding the CT 
prevalence of sinusal opacities, 83(68.03%) cases had 
maxillary sinusitis, 74(60.66%) anterior ethmoid sinusitis 
and 39(31.97%) frontal sinusitis. Posterior ethmoid 
sinusitis (31.15%) or sphenoid sinusitis (18.03%) was 
not seen individually but was seen in association with 
maxillary and/or anterior ethmoid sinusitis. 

Various anatomical variants of nose and 
paranasal sinuses in chronic rhinosinusitis patients were 
diagnosed on Diagnostic nasal Endoscopy and CT Scan. 
They were either unilateral or bilateral. We compared 
the effectiveness of these two modalities in detecting 
anatomical variations [Table 2]. Deviated Nasal Septum 
was most common anatomical variation, which was 
detected in 59(48.30%) patients on DNE [Figure 1] 


Figure 1: Deviated Nasal Septum to left with Paradoxical Middle 
Turbinate (PMT) on Left side on DNE 
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Figure 2: Medialised uncinate process on Left side on DNE 


Concha 
Bullosa 


Figure 3: Concha bullosa on Left side on DNE 


Figure 4: Aggernasii cells on Right side on DNE 


and in 62(50.81%) patients on CT Scan. Other 
anatomical variations that of uncinate process [Figure 
2], concha bullosa [Figure 3], aggernasii cells [Figure 
4], bulla ethmoidalis, paradoxical middle turbinate were 
detected by both DNE and CT scan in cases of 
Chronicrhino-sinusitis in decreasing order. Level of 
agreement between DNE and CT scan in diagnosing 
all these anatomical variations in Chronic Rhinosinusitis 
was analysed by z-test of proportion. We have found 
the difference to be non significant between DNE & 
CT; and hence both are equally good [Table 2]. 

Accessary ostium in 34(27.87%) patients could 
be seen only on DNE and not on CT Scan. While Haller 
cells and Onodi cells were detected only by CT Scan 
in 20(16.39%) and 5(4.09%) patients respectively 
[Table 2]. 

Association of anatomical variations with 
Chronic Rhinosinusitis has been observed using chi- 
square test [Table 3]. There was statistically significant 
correlation between right septal deviation and right 
maxillary sinusitis (p < 0.01). We also found correlation 
between right and left Aggernasii cells and frontal 
sinusitis of respective side. There was statistically 
significant association between medialised uncinated 
process and anterior ethmoid sinusitis and maxillary 
sinusitis of corresponding side. Medialised uncinated 
process on right side was also associated with right 
frontal sinusitis. There was statistically significant 
association between right and left large bulla ethmoidalis 
and anterior ethmoid sinusitis of respective side, right 
large ethmoid bulla and right maxillary sinusitis, right 
and left concha bullosa and homolateral maxillary 
sinusitis. There was no other statistically significant 
correlation between any other anatomic variations and 
ipsilateral or contralateral sinusitis of any paranasal 
sinus. 


DISCUSSION: 

Stenosis of the osteomeatal complex, from 
either the anatomical configuration or hypertrophied 
mucosa, can cause obstruction and stagnation of 
secretions, which become infected or perpetuate 
infection. The middle meatus and lateral nasal wall are 
subject to wide normal variations that must be 
distinguished from pathologic changes and may be the 
underlying cause of recurrent sinus disease. 

In the present study, most common sinus 
affected due to infection/ inflammation was maxillary 
sinus (68.03%). This finding corresponds with the 
studies done by Clement et al,'*!(73%) and Lloyd et 
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Table 1: CT Scan prevalence of sinus opacities in patients of Chronic Rhinosinusitis (n=122). 


Unilateral N (%) 
Sinusitis : BilateralN(%) Total N(%) 
Right N (%) Left N (%) Total N (%) 

Maxillary 28 (22.95) 16(13.11) 44 (36.07) 39 (31.97) 83 (68.03) 

Anterior Ethmoid 17 (13.93) 08 (6.56) 25 (20.49) 49 (40.16) 74 (60.66) 

PosteriorEthmoid 11 (9.02) 8 (6.56) 19 (15.57) 19 (15.57) 38 (31.15) 

Frontal 16 (13.11) 9 (7.38) 25 (20.49) 14 (11.48) 39 (31.97) 

Sphenoid 7 (5.74) 9 (7.38) 16 (13.11) 6 (4.91) 22 (18.03) 
Table 2: Comparative findings on CT Scan and DNE in relation to anatomical variants in Chronic Rhinosinusitis 
(n=122) 
enatomiical Diagnostic nasal endoscopy Computed tomography findings eutes Sevaiiie Z aerenne 
Variations N(%) N(%) B/L 

U/L 
DNS 59 (48.30%) 62 (50.81%) 
U/L B/L Total U/L B/L Total 

Paradoxical 07(5.73) 03(2.45) 10(8.2) 08(6.55) 03(2.45) 11(9.01) 0.6736 0.5006 0 1 
Middle 
Turbinate 
Concha 20 (16.39) 08(6.55) 28(22.95) 25(2049) 09(7.37) 34(27.87) 0.5807 0.5615 0.9811 0.3265 
bullosa 
MedialisedUn 22(18.03) 09(7.37) 31(25.41) 24(19.67) 10(8.19) 34(27.87) 0.2305 0.8177 1.0867 0.2772 
cinate Process 
Lateralised 15(12.29) 08 (6.55) 23(18.85) 16(13.11) 11(9.01) 27(22.13) 0.1354 0.8923 0.5041 0.6142 
Uncinate 
Process 
Pneumatised 05(4.09) 00 05 (4.09%) 08(6.55) 00 08 (6.56) - - - - 
Uncinate 
Process 
Large 08(6.55) 13(10.65) 21(17.21) 08(6.55) 17(13.93) 25(2049) 0 1 0.5485 0.5833 
Ethmoid 
Bulla 
Accessory 29 (23.77) 05 (4.09) 34(27.87) 00 00 00 - - - - 
Ostium 
AggerNasii 02 (1.63) 22 (18.03) 24(19.67) 02(1.63) 32(26.22) 34(27.87) 0 1 1.0831 0.2788 
Cells 
Haller Cells 00 00 00 20 (16.39) 00 20 (16.39) - - - - 
OnodiCells 00 00 00 05 (4.09) 00 05 (4.09) - - - - 


al,©) (83%), whereas, anterior ethmoid sinus was most 
commonly affected sinus in the studies done by Bolger 
et al,'©! (78.2%), Calhoun et al,!7! (84.3%) and Kennedy 
et al,!)1(78%). 

The reported prevalence of Deviated Nasal 
Septum (DNS) varies widely. In the present study of 
122 patients, 59(48.30%) patients had septal deviation 
on nasal endoscopy and 62(50.81%) patients on CT 
scan. It was the most common anatomical variant seen 


in the study. In the study conducted by Shahizon AM 
et al,”!, 25% of cases had septal deviation on nasal 
endoscopy and in 40% patients on CT scan. Fikret 
Kasapoglu et al,"!°! reported DNS in 41.9% cases on 
CT scan and Jareoncharsri P et al,"''! detected it in 
72.3% cases on DNE as a most common finding. 
Severe septal deviation has been noted as a contributing 
factor for sinusitis. We found a statistically significant 
correlation between right septal deviation and right 
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Anatomic Variations 

Deviated Nasal Septum: Right 
AggarNasii cells: Right 

AggarNasii cells: Left 

Medialis ed Uncinate Process: Right 
Medialis ed Uncinate Process: Left 
Medialis ed Uncinate Process: Right 
Medialis ed Uncinate Process: Left 
Medialis ed Uncinate Process: Right 
Medialis ed Uncinate Process: Left 
Paradoxical Middle Turbinate: Right 
Paradoxical Middle Turbinate: Left 
Paradoxical Middle Turbinate: Right 
Paradoxical Middle Turbinate: Left 
Pneumatised Uncinate process: Right 
Pneumatised Uncinate process: Left 
Haller’s cell: Right 

Haller’s cell: Left 

Bulla Ethmoidalis Large: Right 
Bulla Ethmoidalis Large: Left 

Bulla Ethmoidalis Large: Right 
Bulla Ethmoidalis Large: Left 
Concha Bullosa: Right 

Concha Bullosa: Left 


Table 3: Association of Anatomic Variants with Chronic Rhinosinusitis on CT Scan (n=122). 


Sinusitis p value* 
Maxillary Sinusitis: Right <0.01 
Frontal Sinusitis : Right <0.01 
Frontal Sinusitis : Left <0.05 
Anterior Ethmoid Sinusitis: Right <0.01 
Anterior Ethmoid Sinusitis: Left <0.05 
Maxillary Sinusitis: Right <0.05 
Maxillary Sinusitis: Left <0.01 
Frontal Sinusitis : Right <0.01 
Frontal Sinusitis : Left >0.05 
Anterior Ethmoid Sinusitis: Right >0.05 
Anterior Ethmoid Sinusitis: Left >0.05 
Frontal Sinusitis : Right >0.05 
Frontal Sinusitis : Left >0.05 
Anterior Ethmoid Sinusitis: Right >0.05 
Anterior Ethmoid Sinusitis: Left >0.05 
Maxillary Sinusitis: Right >0.05 
Maxillary Sinusitis: Left >0.05 
Anterior Ethmoid Sinusitis: Right <0.01 
Anterior Ethmoid Sinusitis: Left <0.01 
Maxillary Sinusitis: Right >0.05 
Maxillary Sinusitis: Left <0.05 
Maxillary Sinusitis: Right <0.05 
Maxillary Sinusitis: Left >0.05 


* p value <0.05 is statistically significant. 


maxillary sinusitis (p <0.01) as also found by Fadda GL 
et al,!'?! between left septal deviation and left maxillary 
sinusitis. 

Normally, the convexity of the middle turbinate 
bone is directed medially, toward the nasal septum. 
When paradoxically curved, the convexity is directed 
laterally, toward the lateral sinus wall and is reported 
as a possible cause for closed osteomeatal complex 
and mucosal pathologies. In the study conducted by 
Saxena R et al,!'3! prevalence of paradoxical middle 
turbinate was 75% on DNE and 53.33% on CT Scan 
(p<0.01). Adeel M et a,1"4] Mazza D et al,''>!and Perez 
P et al," observed paradoxical middle turbinate in 
14.3%, 11% and 10% patients respectively on CT scan 
and is comparable with our finding. We found no 
association between paradoxical middle turbinate and 
rhinosinusitis. 

The term concha bullosa, pneumatization of 
the middle turbinate, increases the probability of 
obstruction of the middle meatus and lead to recurrent 
ethmoid sinusitis. 

Bolger et al,!°! reported three types of the 
middle turbinate pneumatization: the vertical lamella 
pneumatisation (46.2%), the inferior bulbous portion 
(31.2%) and entire middle turbinate pneumatisation 


(15.7%) (“True” concha bullosa). In the present study, 
true Concha Bullosa was observed in 28(22.95%) 
patients on DNE and 34(27.87%) patients on CT Scan. 
The advantage of CT scan is that it detects both lamellar 
as well as concha pneumatisation with more accuracy. 
In the various studies conducted by Adeel M et al,!"4), 
Perez P et al!'®land Tonai I et al,"”, prevalence of 
Concha Bullosa was 18.2%, 24.5% and 28% 
respectively on CT Scan. In the study by Sheetal D 
etal!'8], Concha bullosa was seen on CT scan in 35% 
and 42% of the patients on the right and left sides 
respectively and on DNE, it was seen in 33% and 40% 
of the patients on the right and left sides respectively. 
There was 59.7% correlation between the Endoscopic 
findings and CT Scan findings.We found significant 
association between right concha bullosa and right 
maxillary sinusitis (p<0.05). Fadda GL et al,!'?) and 
Ozcan KM et al!°], Lom WW et al,?°! also found 
significant relationship between concha bullosa and 
sinusitis. 

The superior aspect of the uncinate tip may 
deviate laterally, medially, or anteriorly out of the 
meatus, appearing as a second middle turbinate bone. 
The exact prevalence of these variations and their 
relation to sinus disease has not been determined. In a 
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study conducted by Saxena R et al,"!3!, medialised 
uncinate process was seen in 38(63.33%) cases on 
DNE, while 33(55%) patients had it on CT Scan. 
Medial deflection of Uncinate Process was previously 
described in 3-19% of cases.?!! While in the study 
conducted by Fadda GL et al,!'?! medialised uncinated 
process was detected in 22.08% patients and lateralised 
uncinate process in 21.4% on CT scan, which are in 
resonance with our study. In our study, we determined 
the association between medialised uncinate process 
with anterior ethmoid sinusitis, frontal sinusitis and 
maxillary sinusitis of the same side. 

The rate of uncinate process pneumatization 
in previous studies has been reported to be from 1- 
9%.'° 22] In our study and that of Fadda GL et al,!!7), 
uncinate process pneumatisation was observed on CT 
scan in 6.55% and 2.8% of patients respectively. 

The ethmoidal bulla can be so extensively 
pneumatized that it can obstruct infundibulum/ middle 
meatus completely. The exact prevalence of an 
enlarged ethmoidal bulla is not known. Patel AK et 
all?3! reported prevalence of large ethmoid bulla in 34 
(36.95%) patients on DNE, while in 30(32.60%) 
patients on CT Scan which is slightly more as compared 
to our study. Fadda GL et al,"!"] Krzeski A et al,4! and 
Scribano E et al*! reported large ethmoid bulla in 32.8%, 
26.75% and 3.5% patients respectively. In our study, 
there was a significant correlation between large 
ethmoidal bulla and maxillary and anterior 
ethmoidsinusitis, which has not been found reported in 
the literature. 

Aggernasi cells are the most anterior 
extramural ethmoid cells, located anterosuperior to the 
insertion of middle turbinate along the lateral nasal wall. 
Reported prevalence of aggernasii cell varies widely 
among investigators. In anatomic dissection, Krzeski!*! 
reported it in 59%, Van Alyea,?°! in 89% and Bolger et 
alll observed it in 98.5% of cases. Fadda et al!!! 
detected aggernasii cells on CT Scan in 24.3% cases, 
while we detected it in 27.86% cases. We noticed 
statistically significant association between aggernasii 
cells and frontal sinusitis on the same side. 

In the present study, prevalence of Haller cell, 
anethmoidal air cell located beneath the floor of the 
orbit, was 16.39%, which is comparable with the studies 
done by Fadda et al,!'7!(22.8%) but differ from the 
studies done by Bolger et al!*! (45%), and Kennedy et 
al,'8! (10%). There was no association between Haller 
cell and maxillary sinusitis in our study in contrast to 
the studies done by Fadda et al,''7! and Van Alyea,'°! 


who reported its significant relationship between the 
two. 

Although sphenoethmoid (Onodi) cell is an 
anatomic variant which is not associated with sinusitis, 
its presence poses an increased incidence of surgical 
complications for risk of injury to optic nerves or carotid 
arteries.In the present study, these cells were present 
in 4.09% patients, which is consistent with findings of 
Nouraei et al,??! (4.7%) and Fadda et al,!!?) (8.5%). 

Accessory maxillary ostium was seen only in 
DNE. But to detect it on CT scan, 1 mm sections need 
to be taken, which cannot be done in our CT scan 
machine. Presence of an accessory ostium is a sign of 
long standing disease process which is confirmed with 
DNE. In the study conducted by Sheetal D et al,!'®! 
accessory maxillary ostium was present in 13% and 
11% patients on the right and left sides respectively. 


CONCLUSION: 

The results of this cross sectional study 
highlights that Diagnostic nasal endoscopy and CT scan 
are complimentary in diagnosis of anatomical variations 
of nose and paranasal sinuses. Some anatomical 
variations like deviated nasal septum, concha bullosa, 
aggernasi cells and medialised uncinated process play 
important role in pathogenesis of chronic rhinosinusitis. 
Careful evaluation of anatomical variations by CT scan 
is necessary in patients of chronic rhinosinusitis 
especially those undergoing endoscopic surgery. 
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ABSTRACT: 


This study evaluated efficacy of Hydroxyl Apatite crystals in bone regeneration in anterior maxillary defects. In 
our study forty patients underwent surgery for anterior maxillary defects. Hydroxyl Apatite (HA) granules were used on 
20 patients & 20 patients were treated without graft and served as the control group. All the 40 patients were followed up 
for 9 months to compare the rate of bone formation by taking serial IOPA x-rays at 3, 6 and 9 months. All results were 
calculated using the mean value and standard deviation for each of the parameters considered and checked for statistical 


significance using unpaired ‘t’ test. 


Evaluation of long term response of HA in osseous defects of the anterior maxilla for 9 months was excellent with 
no complaints from the patients. Radiographic follow up of the bony cavity favoured faster healing in lesions with 


Hydroxyl Apatite graft compared to the control group with no graft. 


KEY WORDS: Hydroxy] apatite, maxillary bone defects, regeneration. 


INTRODUCTION: 

The development of new procedures in the 
treatment of faciomaxillary trauma and reconstructive 
surgery has created new challenges. Large traumatic 
bone defects can be covered by soft tissues but 
reconstruction of the bone by itself may be difficult. 
The use of autogenous bone has remained the gold 
standard in restoring bone defects, but it is not always 
possible to obtain enough bone. Previous bone grafting 
procedures may leave poor donor sites and the amount 
of bone needed may fall short of requirement. In 
addition, harvesting bone graft needs an additional 
surgical requirement which implies a certain amount 
of morbidity!!! To avoid these problems, allograft bone 
stored in bone banks can be used. Unfortunately this 
does not solve the problems; there is a risk of secondary 
infection, when allograft bone is used.”! Biomaterials 
may provide a solution to these problems. An ideal bone 
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substitute is to be tolerated by the host tissue without 
any adverse reaction; it should promote bone formation, 
have appropriate mechanical strength, and resorb after 
it has fulfilled its function. Porous calcium ceramics 
have proved to be biocompatible bone substitutes. The 
material most investigated in this group is Hydroxyl 
Apatite (HA). It can be manufactured from natural 
reef building coral skeleton by a hydrothermal exchange 
reaction, where the trabecular, bone initiating structure 
of the coral remains unchanged and the calcium 
carbonate (CC) skeleton is converted to calcium 
phosphate, the main inorganic salt of bone.4! The major 
advantage of Hydroxyl Apatite grafts are that, they 
are relatively safe and well tolerated, offer the potential 
of an unlimited supply of bone substitutes, absence of 
donor site infection and decreased operative time. 
The surgical removal of maxillary pathology 
and cyst are the frequently performed oral surgical 
procedures. The defects caused by such surgery could 
result in infection and other healing problems 
occasionally. In the surgical defect, the space occupied 
by pathology was filled with beta tricalcium phosphate 
Hydroxyl Apatite crystals. This study was undertaken 
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in anterior maxillary bone defects. The aim was to study 
the efficacy of the material in regeneration of bone by 
osteoinduction and the follow up was by clinical & 
radiographic methods upto 9 months. This is compared 
with the natural replacement with bone as it would heal 
in patients with no bone graft substitute. 


MATERIALS & METHODS: 

The present study was conducted in the 
Department of Oral & Maxillofacial Surgery, Modern 
Dental College, Indore, after all necessary clearances 
from the institutional ethical committee. All patients 
signed an informed written consent before participating 
in the study. 

The material used in this study is Hydroxyl 
Apatite (HA), a bioceramic composite material, which 
contains 90% Hydroxyl Apatite and 10% beta- 
tricalctum phosphate. ‘Hydroxyl Apatite - Beta tri- 
calcium phosphate granules’ is a biomaterial offering 
great potential correction of maxillofacial defects. It 
is available as natural and synthetic hydroxyapatite. 
The chemical and physical parameters are identical to 
that of human bone. It is elastic just as natural bone, is 
revitalized via migration of blood vessels and promotes 
superficial bone formation that is osteoconductive. It 
is slowly resorbed and gets integrated in the bone by 
natural remodeling process. In this study the bioceramic 
composite material is used in granule form to fill the 
bony defect after surgical removal. These granules are 
in white color measuring 1-2mm in size and with 
porosity of 500-1200umm. 

In our study forty patients underwent surgery 
for anterior maxillary defects. Hydroxyl Apatite (HA) 
granules were used on 20 patients & 20 patients were 
treated without graft and served as the control group. 
All the 40 patients were followed up for 9 months to 
compare the rate of bone formation by taking serial 
IOPA x-rays at 3, 6 and 9 month intervals. The surgical 
site was followed up at the same time intervals and the 
clinical response was adjudged as per the following 
criteria : a) Pain - VAS Scale from grading 1-5; where 
1 was graded as mild pain, 3 was graded as moderate 
& 5 was severe pain; b) Swelling - was graded as 
present or absent & the no. of days it took to subside 
was observed daily upto 7 days; c) Infection- present 
or absent; d) Tenderness of tooth - present or absent; 
e) Presence of sinus or discharge - present or absent. 

For all patients the following blood investigation 
were carried out: Complete hemogram i.e. Hb gm% , 
Total Leukocyte Count (TLC), Differential Leukocyte 


Count (DLC), Clotting time (CT), Bleeding time (BT), 
Platelet Count (PC) and test for retrovirus and Australia 
antigen (HbS Ag). 

Inclusion criteria: All the cases were clinically 
evaluated for the systemic diseases and were normal 
ambulatory patients with acceptable oral hygiene. With 
the help of pre operative intraoral periapical radiograph, 
the type of lesion, size and location of lesion were 
selected. All the lesions were radiolucent within the 
range of 5mm x 20mm located in anterior maxillary 
region. In all cases, endodontic treatment was carried 
out beforehand as the involved teeth were non vital. 

Exclusion criteria: Following patients were 
excluded from the present study: a) Patients with 
possible compromised immune status or systemic 
disease which might affect normal healing process eg. 
diabetes mellitus; b) The patients who had any 
unacceptable oral habits like smoking or tobacco 
chewing; c) Patients platlets count <1, 50,000/cu.mm 
with H/O bleeding disorder; d) Patients who had allergy 
or hypersensitivity to local anesthetics. 

Strict aseptic procedures were followed. Pre 
operative oral rinse with 1% Betadine was given to all 
the patients. All the operations were performed under 
local anesthesia (lignocaine 2% with 1:80,000 
adrenalines). The incision was made for the trapezoidal 
flap design which included adjacent tooth on either side 
of the involved tooth. BP Handle Knife No. 3 with 
blade number 15 was used. 

The muco-periosteal flap was reflected. In 
most of the cases, labial plate was not intact over the 
apex of the root but if bone was intact an opening was 
made with cross cut fissure bur. Normal saline irrigation 
was used as a coolant and to remove debris. The curette 
with its concave surface facing the bone was inserted 
into the crypt and the granulation tissue was cleaved/ 
removed from the bone. The denuded root end was 
now ready to be amputated and the cut was made ona 
45 degree Labio lingual angle. After the root tip was 
beveled, the cavity was again carefully debrided. All 
granulation tissue was removed, the wound was 
cleansed thoroughly with saline. Clean bare bone was 
visible now on all sides and the cut surface of the tooth 
was smooth. To maintain clean dry field and capture 
any debris the periapical area was packed with gauze 
for 5 minutes. The HA graft mixed with fresh blood 
was then placed into the cavity with the help of spatula 
and condensed by the condenser with in the appropriate 
margins of the adjacent walls. A collagen sheet was 
placed over the graft to act as an epithelial barrier before 
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closing. An immediate post operative IOPA x-ray was 
taken to assess whether the material had been packed 
densely or not and then the flap was closed with 3 - 0 
mersilk interrupted sutures. 

The control group patients were allowed to 


Figure 1(A): Flap-Reflected, Curettage & Apicoectomy: Experi- 
mental Group 


“ 


Figure 1(B): Placement of HA Graft: Experimental Group 


Figure 2: Curettage & Apicoectomy done with no graft: Control 
Group 


Figure 3: Measurement of Gray Level Histogram 


heal without graft placement in the lesion. Surgical 
procedure was the same as for graft patients [Figure. 
1, 2 & 3]. 

All the patients were given standard post 
operative instructions and were prescribed antibiotics 
—Amoxycillin 500 mg 8 hourly and non steroidal anti 
inflammatory analgesics (Diclofenac & Paracetamol) 
for a period of 5 days post operatively. 

The wound sites were clinically examined for 
a period of 9 months for the presence of pain, edema, 
infection, discharge and any signs of wound dehiscence 
or extrusion of material. Sutures were removed after I 
week. 

IOPA radiographs of the graft and the control 
site were taken preoperatively, immediate postop, 1 
month, 6 months and 9 month post operatively. 

All the radiographs were taken using the same 
X-ray machine and at the same setting. All the 
radiographs were scanned into computer with a flat 
bed scanner fitted with a transparency module and 
stored in hard disc of a personal computer. The images 
were imported into soft ware based on Imaging 
Research INC ®. A template of the region of interest 
was made in the preoperative radiograph on the 
windows. The monochromic images were converted 
into 8 bit type. Density values were recorded in grey 
levels from 0-255. The grey level values and the area 
of the region of interest was determined. The same 
template was used on the radiographs taken at 
immediate postop 1 month, 6 months and 9 months post 
operatively by using the cursor. The average of the 
grey values were calculated for the radiographs of the 
graft site and compared with that of non graft site 
[Figure 4]. 

All radiographs were arranged at random and 
then interpreted by two specialist one radiologist and 
one Endodontist. The IOPA X-rays were taken on 
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Post Op IOPA 1 month IOPA 


6 month IOPA 9 month IOPA 
Figure 4: IOPA follow up for control group upto 9 months 


kodak ultra speed film using the paralleling technique 
and film holder. Examination of the X-ray was 
performed at a moderately illuminated table with the 
use of a magnifying viewer. 


RESULTS: 

All the subjects completed the study. The 
results were evaluated based on clinical observation, 
radiographic analysis and densitometric analysis by gray 
level histogram. All results were calculated using the 
mean value and standard deviation for each of the 
parameters considered and checked for statistical 
significance using unpaired ‘?’ test. 


Osseous sy ROG 10 i aay Te Hee i oO Mery ene — ____ to Hydroxyl Apatite Crystals in Anterior Maxillary Defects 


We found that the post op pain was more in 
patients with the graft but by the 7" post op day all 
were comfortable and had no complaints. Swelling was 
comparable in both the groups of patients and it subsided 
by the 7" day. No appreciable difference was noted 
between both the groups of patients. This was probably 
because HA is non allergenic and non-antigenic in 
nature. There was no mobility or tenderness of the 
teeth to percussion in all the patients. All the patients 
returned to normal function after 3 months. None of 
the patients in either group presented with post op 
infection or discharging sinus. 

Results are depicted in the Tables and Graphs 1-3. 


DISCUSSION: 

The Hydroxyl Apatite is radio opaque. As the 
material is already in its highest oxidation state, it will 
not oxidize further or resorb. The Histologic sequelae 
associated with implantation on non porous calcium 
phosphate biomaterials in bone can be generally 
characterized as being representative of normal bone 
healing process on and around the implant. At the 
interface of either dense or porous materials bone is 
usually deposited directly on the surfaces without the 
presence of an intervening fibrous tissue capsule."! 

Calcium phosphate implants are inert 
biocompatible and evoke no inflammatory or immune 
response when implanted in osseous or non osseous 
tissues. The property of calcium phosphates has been 
characterized as osteoconductive!!. Calcium phosphate 
ceramic biomaterials are proven to be safe and 
effective for a variety of clinical applications by various 
investigators.!°’8°! Their findings were identical to the 
the response we found in our patients. The clinical 
healing was similar in both the control group as well as 
the experimental group. There was no difference in 
the pain or swelling amongst the two groups. None of 
the patients developed any signs of infection. Tissue 


Table 1: Comparison of mean values of gray Level Histogram in Study and Control Group : (Unpaired ‘t’ test). 


ae. Gee 
Post operative 56.44+13.19 48.28+7.48 
1 month 65.6541222 57.90 +9.40 
6 months 87.8541593 78.17+8.62 
9 months 113.97+9.96 97.43 +9.40 
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2.41 0.020 Significant 

2.24 0.030 Significant 

2.39 0.021 Significant 

5.39 <0.0001 Highly Significant 
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response to calcium phosphate implant materials has 
proved that more favorable results are possible when 
Hydroxyl Apatite is deeply buried and covered with a 
thick layer of soft tissue. Intraoral application of 
calcium phosphate ceramic biomaterial in the past has 
been predominantly used in the augmentation of atrophic 
alveolar ridges and regeneration of bone in periodontal 
defects 11011) 

A wide variety of surgical models have been 
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used to investigate calcium phosphate implants with 
many of them using autografts &/or empty sockets as 
controls. In the present study, empty anterior maxillary 
defects within a limited size range (5mm to 20mm) 
were used. 

We studied the effectiveness of calcium 
phosphate biomaterials in maxillary surgical defects 
created by the removal of periapical pathology. Our 
study showed that the material was biocompatible and 
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Table 2 : Comparison of difference of mean value of Gray Level Histogram from Post-operative to 1 month, 6 months and 


9 months in Study Group & Control Group 


Stud Control 
Stages ie 50). wed nee a re ‘f value ‘p’ value Result 
Post operative tol month 9.21+5.48 9.62 +6.12 0.22 0.824 Not significant 
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Table 3: Comparison of mean values of VAS for pain in Study and Control Group. 


Stages 


(n=20) (n=20) 
Day 1 2.05 2.3 
Day2 175 1.85 
Day3 1.05 1.20 
Day4 0.35 0.40 
Day5 0.10 0.10 
Day6 0.0 0.0 
Day7 0.0 0.0 


Mean VAS Values 


Study group Control group 


‘t? value ‘p’ value Result 

1.17 0.246 Not significant 
0.45 0.651 Not significant 
0.72 0.471 Not significant 
0.32 0.751 Not significant 
0.00 1.000 Not significant 


== Study 
=f Control 


No. of Days 


Graph 3: Comparison of mean values of VAS for Pain in Study Group and Control Group 


did not show any exaggerative tissue reaction. These 
findings were in accordance to the earlier studies.!'4! 
This was assessed by measuring the swelling at various 
intervals post operatively. None of the cases had any 
post operative infection. Exfoliation of the impacted 
material was not observed in any of the cases. Within 
a period of 2-3 weeks the mucosa over the implanted 
area attained normal color and texture, and healed 
uneventfully. These findings were similar to the 
observations of earlier studies.!'°'*! The clinical 
assessment showed that the healing of soft tissues in 
the graft side were similar to non graft side. 
Radiographically the implant material was 
visible throughout the observation periods. In all the 
defects there was evidence of a demarcation between 
the tricalcium phosphates implant material, bone and 
the proximal tooth. There was no evidence of root 
resorption or ankylosis of the adjacent tooth. These 
findings were in accordance to an earlier study.!'° 


The density changes were assessed from the 
radiograph. Average grey levels observed in the graft 
site were significantly higher than the non graft site. 
These findings highlight the effectiveness of computer 
assisted densitometric image analysis.''*! Post operative 
radiological picture showed that calcium phosphate 
implant material placed like a dense opaque mass which 
were clearly distinct from surrounding bone. The 
radiological observation made during the follow up 
period showed that radio opacity of calcium sulphate 
ceramic material became more uniform and the 
periphery of the implant got blended with the 
surrounding bone. This indicates that there is osseous 
in-growth into the implant material. 

This study was undertaken to test the 
hypothesis that if the periapical cavity could be 
obliterated, the success rate would be improved by 
eliminating hematoma formation, keeping avascular 
tissue at bay, promoting bony infill of the cavity and 
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thus reduce the recurrence of infection. We used HA 
to obliterate defects because of ease of use, availability 
and lack of donor site morbidity. With the possibility of 
transmission of HIV infection occurring from bank 
bone, research into the use of anorganic bone has been 
resumed. |'7} 

An organic bone has been used with success 
following apical surgery. Placing granular form of HA 
stops bone bleeding and provides support to the over 
lying mucoperiosteal flap and prevents it from sagging 
into the bony defect. The particle size and shape of the 
HA was easy to handle and manipulate during the 
surgical treatment. It had good haemostatic properties 
and was not readily displaced from the treatment 
sites, [18.19.20] 

Clinical follow up revealed no major difference 
between the healing of the wounds. But our radiological 
examination was crucial in judging that the bone 
formation was definitely faster in the case of the 
experimental group. 


CONCLUSION: 

The response to hydroxyl apatite (HA) 
crystals in bone regeneration in anterior maxillary 
defects was excellent with no complaints from the 
patients up-to 9 months, the period of present study. 
Radiographic follow up of the bony cavity favoured 
faster healing in lesions with HA graft. 


LIMITATIONS OF THE STUDY: 

This is only a prospective study to assess long 
term responses of Hydroxyl Apatite crystals in osseous 
defects of the anterior maxilla. However, the period of 
9 months may be too short for follow up of bone 
regeneration in these defects and to judge the efficacy 
of the same. A longer term may be necessary to give 
conclusive evidence. 
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ABSTRACT: 


Transverse Cerebellar Diameter (TCD) isa more accurate & better predictor of gestational age in normal as well 
as in IUGR fetuses. In intra uterine growth restricted (IUGR) Fetuses, the transverse cerebellar diameter does not get 
affected due to insufficiency of fetal circulation and so can be used as an unbiased measurement of gestational age (GA). 
It withstands deformation by external pressure because Cerebellum is the largest part of hind brain which lies in the 
posterior cranial fossa, surrounded by the dense petrous ridges and the occipital bone. The cerebellum is easily visualized 
sonographically. The aim of this study was to establish ‘Correlation between TCD & GA in Normal & IUGR fetuses’. 

The study group comprised of 650 cases. Women having pregnancy between 14 to 40 weeks were considered for 
Ultrasound Examination. Patients who had any complication of pregnancy were not included in the study. During 14 to 26 
weeks of gestation- transverse cerebellar diameter in mm was found equivalent to gestation age of fetus. The Karl Pearson 
correlation coefficient between gestational age & transverse cerebellar diameter was found to be 0.972305. p-value is < 
0.001 which was highly significant. In IUGR Fetuses, the value of measurement of Transverse Cerebellar Diameter was less 
than the normally grown fetuses. The mean difference was 1.065 from the expected mean for normally grown fetuses. p- 
value was p<0.01 i.e. statistically significant. In the normal & IUGR Fetuses the Transverse Cerebellar Diameter increases 
with advancing age. Linear relationship of TCD is observed with GA. This study shows highly significant correlation 
between Transverse Cerebellar Diameter & Gestation age in normal & IUGR fetuses. 


KEY WORDS: Fetuses, Gestational Age (GA), Intra uterine growth restricted (IUGR), Transverse Cerebellar 
Diameter (TCD), Ultrasound/ Ultrasonography (USG). 


INTRODUCTION: 

Objective knowledge of the expected date of 
delivery (EDD) is essential in management of all 
pregnancies particularly the method of delivery, 
management of high risk pregnancies, elective planned 
induction of labour and elective caesarean for previous 
caesarean section deliveries. 

The obstetrician calculates the EDD as 280 
days or 40 weeks from the first day of the LMP. In 
women with regular 28-day menstrual periods, the 
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method is fairly accurate, but if cycles are irregular, 
substantial miscalculations may be made. Hence, the 
day of delivery is not always easy to determine. Higher 
perinatal mortality has been reported in patients whose 
expected date of confinement is not known as compared 
to those in whom it is known." 

Determination of fetal age and growth is crucial 
in planning pregnancy management, especially for low- 
birth-weight infants. Ultrasound screened and managed 
pregnancies with low-birth-weight babies reduce the 
mortality rate by 60%. Fetal age and growth are 
assessed by crown-rump length during the 5" to 10" 
weeks of gestation. After that, a combination of 
measurement-including the Biparietal (BPD) of the 
skull, femur length, and abdominal circumference are 
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used. Multiple measures of these parameters over time 
improve the ability to determine the extent of fetal 
growth,!! 

These parameters are limited for clinical 
usefulness in establishing gestational age in late 
pregnancy or in assessing fetal growth in uncertain 
dated pregnancies. This was explained by the increasing 
biologic variability in advancing gestational age. To 
determine the abnormal fetal growth, serial 
ultrasonographic evaluation in the third trimester is 
required for appropriate fetal surveillance and 
intervention.”7! 

The evaluation of the posterior fossa of the fetal 
cranium has been accepted as part of the routine 
obstetric ultrasonographic (USG) examination. The size 
of the cerebellum or transverse cerebellar diameter 
(TCD) is important because it is a useful biometric 
parameter in estimating gestational age (GA) in the 
second trimester.'! Indeed, in some cases with 
dolichocephaly or brachycephaly, TCD may be a more 
reliable predictor than biparietal diameter since the 
posterior fossa is not affected by external pressure 
including fetal malposition, breech presentation or 
oligohydramnios, which may induce distortion of the 
fetal head.2! TCD can reliably be used in cases of 
femur achondroplasia where femur length is unreliable. 
Because TCD seems unaffected by intrauterine growth 
restriction (IUGR), *°! measuring TCD is especially 
advantageous when IUGR is suspected or when GA 
is uncertain. 

IUGR is caused mostly by asphyxia or reduced 
utero-placental blood flow. In acute asphyxia, 
cerebellar blood flow remains unchanged as a 
consequence of redistribution of cardiac output. The 
blood flow shifts mainly to the central parts including 
brain, heart and adrenal glands. In humans, cerebellar 
growth may be least affected by IUGR, therefore TCD 
measurement is mostly accurate in the prediction of 
gestational age.!°! 

The cerebellum, the largest part of the hind 
brain, is surrounded laterally by the dense petrous ridges 
and inferiorly by the occipital bone, which is aligned 
perpendicular to the plane of maximum extrinsic 
compression. Thus, the cerebellum and posterior fossa 
should theoretically be able to withstand deformation 
by extrinsic pressure better than the parietal bones." 

The cerebellum represents an area of the brain 
that is easily visualized sonographically. Measurement 
and demonstration of fetal cerebellum is a new and 
unique parameter of fetal brain growth. It is also useful 


in assessing gestational age. The fetal cerebellum can 
be visualized sonographically as early as 12 weeks of 
gestation. From the second trimester, it grows rapidly 
with a linear relationship pattern correlating with 
gestational age. 


MATERIALAND METHODS: 

The present study was conducted in the 
Department of Anatomy, Subharti Medical College 
Meerut, in collaboration with the Department of 
Obstetrics & Gynecology and Associated Chhatrapati 
Shivaji Subharti Hospital, Meerut. Ethical clearance 
was obtained from Institutional Ethical Committee. 


Source of data: 

The study was carried out on pregnant women 
attending the clinic for routine ultrasound examination 
and seeking antenatal care between 14 to 40 weeks of 
pregnancy. A total of 650 women were examined for 
this study. Out of 650 cases Trans Cerebellar Diameter 
could be obtained in 638 cases, whereas 12 cases were 
excluded due to fetal anomaly & fetal malposition. Out 
of 638 cases, 59 fetuses were IUGR fetuses. 


Method of study: 

The USG estimation of gestational age was done 
by transcerebellar diameter, bi-parietal diameter, head 
circumference, abdominal circumference, femur length 
& humerus length in normal and IUGR pregnancies. 
Software used for statistical analysis were SPSS V-19 
(Statistical Package for the Social Science). Correlation 
coefficient, unpaired ‘t’ test and p-value were 
calculated. Linear regression analysis and ANOVAs 
single factor to test the regression line was used to 
estimate the predicted values and their 95% confidence 
intervals for each gestational age. 


Inclusion criteria: 

(a) Normal singleton pregnancies of 14 and 40 weeks 
gestation with known last menstrual period; 

(b) Clinically suspected intrauterine growth retardation. 


Exclusion criteria: 
(a) Congenital malformations; (b) Multiple pregnancies. 


The Equipment: 

All measurements were made by scanning the 
patients using WIPRO GE LOGIQ ALPHA-100 PRO 
& other USG machine present in Obstetrics and 
Gynecology Department of Subharti Medical College, 
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diameter; Figure 1). 


Figure 1: Showing measurement of Transverse Cerebellar Diameter. 


Meerut using 3.5-5 MHz frequency convex trans 
abdominal and 5-10 MHz frequency trans-vaginal 
transducers. 


Statistical formula: Correlation coefficient (r) 


, [perEevi-2? Loi-y) 


Techniques of Measurement: 

The transverse cerebellar diameter is mainly 
measured in Trans cerebellar plane. The measurement 
of TCD was obtained by placing electronic calipers at 
outer to outer margins of cerebellum. The landmarks 
of thalami, cavum, septum pellucidum and third ventricle 
were identified thereby slightly rotating the transducer 
below the thalamic plane. The posterior fossa was 
revealed with the characteristic butterfly like 
appearance of cerebellum. In all cases cerebellum was 
seen as two lobules on either side of midline in the 
posterior cranial fossa. The measurement is obtained 
by positioning the calipers on the outer margins of the 
two hemispheres (TCD or transverse cerebellum). 


OX.xXY 


RESULTS: 


The results of this study are as follows: 

1. Age group distribution & their percentage during 
different weeks of gestation shows that our study 
included cases of all weeks in reasonable number, 
which gave strength to the authenticity of result 


[Table 1]. 

2. Mean & Standard Deviation for each week of 
gestation shows that TCD in mm is equal to 
Gestational Age in weeks during 14-24 weeks [Table 
2]. 

3. The Karl Pearson Correlation coefficient between 
TCD & GA was 0.9388. 

4. Pair wise comparison between TCD and Gestational 
Age shows probable value of ‘t’ (unpaired) as 
0.0000 and p value being <0.0001 i.e. highly 
significant. 

5. Regression analysis was done for Trans-Cerebellar 
Diameter and Gestation Age. Formula obtained was 
X=0.7118Y + 6.8091 (X = Gestation Age; Y = Trans 
Cerebellar Diameter). 

6. Graphical representation of collected data between 
Gestation Age and Transverse Cerebellar Diameter 
shows linear relationship [Graph 1]. 

7. In IUGR cases: Mean & Standard Deviation of 
TCD inmm were 28 + 1.87 for 25-28 weeks, 34.474 
1.68 for 29-32 weeks, 40.54 + 3.01 for 33-36 weeks 
and 45 + 0.82 for 37-40 weeks. The correlation 
coefficient between TCD & GA was 0.9686. One 
way ANOVA- F shows that p value <0.01 (which 
was Statistically significant). 


DISCUSSION: 

Knowledge of normal embryology and its 
corresponding ultrasound images, the expertise of the 
operators and the availability of high-resolution 
equipment are essential for an adequate evaluation of 
the fetus. 

We compared transverse cerebellar diameter 
and gestation age in our study and found that 
sonographic evaluation of cerebellar growth reveals a 
linear relationship. Correlation coefficient between 
TCD and gestational age was 0.9388 with p < 0.001 
which is statistically significant, similar to the findings 
of Meyer WJ et al (1993)!®!, Goel P. et al (2010)."! 

Reece et al!* in their study found that TCD 
from 15" to 24 week of gestation in millimeters is 
equivalent to the gestation age in weeks. However, 
after 24 weeks the TCD in millimeters exceeds 
gestational age in weeks. In our Study, measurement 
of TCD in mm up to 24 weeks is equal to gestational 
age. The results of our prospective study provides 
normative data of fetal cerebellar growth throughout 
gestation. 

The inability to ascertain gestational age by 
ultrasound parameters in the third trimester has proved 
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Table 1: Showing age group distribution & their percentage 
during different weeks of gestation. 


Gestation Number of 


aN0 weeks Patient observed Succ’ 
1 14 8 1.38% 
2 15 11 1.90% 
3 16 23 3.97% 
4 17 25 4.32% 
5 18 24 4.01% 
6 19 17 2.42% 
7 20 36 4.91% 
8 21 22 3.91% 
9 22 14 2.41% 
10 23 21 3.63% 
11 24 21 3.63% 
12 25 21 3.63% 
13 26 20 3.58% 
14 27 19 3.12% 
15 28 29 5.01% 
16 29 30 5.12% 
17 30 50 8.64% 
18 31 39 5.02% 
19 32 37 4.07% 
20 33 42 7.22% 
21 34 28 4.82% 
22 35 18 2.51% 
23 36 16 2.34% 
24 37 04 0.69% 
25 38 04 0.69% 


to be a major cause of undiagnosed fetal IUGR. Fetal 
transcerebellar diameter is independent of the fetal 
head shape and can be measured in most fetuses. This 
was found to be a reliable predictor of gestational age 
in the third trimester.”! In general, IUGR is usually 
suspected from a discrepancy between uterine size and 


Table 2: Showing Mean & Standard Deviation for each week 
of gestation. 


Gestation Age Mean of 
pe (weeks) : TCD (mm) mee 
1 14 14.02 0.15 
2 15 15.12 0.21 
3 16 16.14 0.38 
4 17 17.03 0.35 
5 18 18.18 0.54 
6 19 19.42 0.37 
7 20 20.23 0.47 
8 21 21.67 0.74 
9 22 22.69 0.84 
10 23 23.78 0.73 
11 24 24.85 0.9 
12 25 26.14 0.45 
13 26 27.68 1.47 
14 27 29.02 0.82 
15 28 30.09 0.83 
16 29 31.85 0.8 
17 30 33.71 1.53 
18 31 35.52 1.62 
19 32 37.07 2.07 
20 33 38.51 2.93 
21 34 41.75 3.43 
22 35 43.57 2.7 
23 36 44.02 1.02 
24 37 46.47 0.97 
25 38 48.63 1.23 


gestational age. So, the predictive accuracy of clinical 
parameters for diagnosis of IUGR is poor. The 
diagnosis needs to be more precise and objective 
measure are required to assess the fetus with suspected 
IUGR. 

When IUGR is suspected, in order to better 
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Line Graph 1: Showing linear relationship between Gestational Age & Transverse Cerebellar Diameter 


evaluate fetal biometry, the TCD should also be used. 
Cabbad et all’! and associates found that 22 out of 23 
asymmetrically growth-impaired fetuses had a TCD 
lower than expected but within the normal range 
suggesting this measurement was useful for estimation 
of gestational age in these cases. Our ultrasonographic 
study of 59 intrauterine growth retarded fetuses shows 
that the growth of the TCD is unaffected by intrauterine 
growth retardation. Thus the sonographic measurement 
of TCD may serve as an independent and reliable 
parameter of GA against which potential deviations of 
growth may be compared. 


CONCLUSION: 

On the basis of the observations made during 
study, the following conclusions were drawn: 

A normogram is made comparing transverse 
cerebellar diameter with gestational age. Line diagram 
plotted between gestational age and Transverse 
Cerebellar Diameter shows linear relation. Gestational 
age (in weeks), mean of TCD (in mm) and Standard 
Deviation was calculated which showed linear growth 
of all variables along with gestational age. TCD 
measured in mm was almost equal to Gestational age 
up to 24 weeks. Correlation coefficient between TCD 
and GA was 0.9388. The Correlation coefficient was 
statistically significant. p value< 0.0001 (highly 
significant). Regression analysis shows a strongly 
significant relationship. 

Parameter which correlated most with 
Gestational age is Transverse Cerebellum Diameter. 
In the normally developing fetus, the TCD increases 
with advancing gestational age. Transverse cerebellum 
diameter is a good marker for gestational age and can 
be used in cases that are not sure about the dates. The 
value of TCD was less in IUGR fetuses than in normal 
growth fetuses, but the difference was within normal 


limits indicating that there is significant co-relation 
between TCD and GA in both IUGR and normal 
fetuses. 
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ABSTRACT 


The objective of the present study was to assess the effect of diabetes on buccal mucosa by using 
cytomorphometry and to emphasize its relevance as an additional tool to aid in the evaluation of oral mucosal changes in 
diabetes mellitus. The study Group consisted of 100 subjects divided into 50 control subjects (Group C) and 50 Type II 
diabetic subjects (Group D). We analyzed and compared between the groups the nuclear and cell morphometric features 
i.e. mean nuclear area (MNA), mean nuclear perimeter (MNP), mean of maximum nuclear diameter (Max-ND), mean of 
minimum nuclear diameter (Min-ND), mean cell area (MCA), mean cell perimeter (MCP), mean of maximum cell diameter 
(Max-CD), mean of minimum cell diameter (Min-CD) and nuclear to cell parameter ratio. Buccal epithelial cells of these 
individuals were collected with a brush and fixed smears were stained with Papanicolaou (PAP) stain and cytomorphometric 
analysis performed using Image J image analysis soft ware. In Group D, the nuclear parameters i.e. MNA, MNP, Max-ND, 
Min-ND were higher, while cell parameters i.e. MCA, MCP, Max-CD, Min-CD were lower as compared to Group C. The 
nuclear to cell parameter ratio were higher in Group D. Univariate analysis of variance (ANOVA) showed a significant 
group effect for nuclear parameters, cell parameters and ratio of nuclear to cell parameters. (p value <0.001). 

There is increase in nuclear parameters, decrease in cellular parameters and increase in ratio of nuclear to cellular 
parameters in smears from diabetics as compared to normal subjects. This study might contribute to the general 
understanding of the alterations in the cellular pattern of buccal mucosa cells in diabetic patients and can be used as an 
additional tool to aid in the evaluation of oral mucosal alterations in diabetes mellitus. 


Key Words: Cytomorphometry, diabetes, oral mucosa 
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INTRODUCTION: 

Diabetes mellitus is one of the most common, 
chronic endocrine metabolic disorders, and its prevalence 
has been increasing worldwide.''! The prevalence of 
diabetes for all age-groups worldwide was estimated to 
be 2.8% in year 2000 and will increase to 4.4% in year 
2030. The total number of people with diabetes is projected 
torise from 171 million in year 2000 to 366 million in year 
2030.”! Diabetes mellitus (DM) is characterized by 
hyperglycemia, associated with irregularities in the 
metabolism of carbohydrates, lipids, and proteins.°!Chronic 
hyperglycemia causes damage to the eyes, kidneys, 
nerves, heart and blood vessels."*! 
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Diagnosis of diabetes is achieved by evaluating the 
blood glucose levels. Either a random blood sugar 
estimation or analysis of fasting/post-prandial blood 
sugar levels is the commonest diagnostic test for 
diabetes. Recently, however, monitoring of glycosylated 
hemoglobin levels has become much commoner.! 

It has been shown that diabetes may also 
cause various changes in the cells of the oral mucosa, 
which can be easily obtained by exfoliative cytology.'®! 
Application of quantitative techniques has largely 
improved the potential accuracy of exfoliative 
cytology.'7] The purpose of this study was to analyze 
the cytomorphometric change of buccal mucosa cells 
of diabetic subjects using computerized image analysis 
based on quantitative parameters such as nuclear and 
cell area, perimeter, minimum diameter, maximum 
diameter and their ratios, as well as to evaluate potential 
dysplastic transformation. 
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MATERIALS & METHODS: 

The study was done on OPD patients of a 
general hospital in Bhopal for the period of 6 months 
on 50 Type II diabetics (Group D) and 50 control 
subjects (Group C). The criteria for selection of diabetic 
group was Type II diabetes of more than 5 years 
duration. The criteria for control group included healthy 
subjects with FBS less than 110 mg/dl. The sex ratio 
for both control and diabetic subjects were 
approximately (M:F) 1:1. The age group for both control 
and diabetic group was 20 to 70 years. Patients with 
any other systemic disease such as anemia, clinically 
apparent oral mucosal lesions and previous benign or 
malignant lesions were excluded from this study. Both 
control and diabetic subjects were non alcoholics and 
non-smokers. The smears were taken from clinically 
normal buccal mucosa. The subject was asked to rinse 
the mouth with drinking water. Taking all the aseptic 
precautions, a wooden spatula was then used to scrape 
the sample area (inner side of the cheek) three to four 
times with firm pressure. The scrapings were smeared 
on to the center of glass slide. The slides were 
immediately sprayed with commercially available spray 
fixative to ensure proper fixation. All cytological smears 
were stained by PAP staining technique. 


Computerized Cytomorphometry: 

PAP stained smears were examined under a 
light microscope. Only cells that were fully included 
in the field of vision and with clearly defined cellular 
and nuclear outlines were selected. Cells that were 
clumped or folded and cells with unusually distorted 
outline or nuclei were not considered for the analysis. 
A 640 X 400 pixel digital image was taken by a camera 
on the microscope with 10X eyepiece and 40X 
objective. Using the Image J 1.47 image analysis 
software, morphometric analysis of 50 cells/case was 
done. The following nuclear and cell morphometric 
features were analyzed i.e. mean nuclear area (MNA), 
mean nuclear perimeter (MNP), mean of maximum 
nuclear diameter (Max-ND), mean of minimum nuclear 
diameter (Min-ND), mean cell area (MCA), mean cell 
perimeter (MCP), mean of maximum cell diameter 
(Max-CD) and mean of minimum cell diameter (Min- 
CD). Based on the analyzed values, the nuclear to cell 
parameter ratios were calculated for each case. 

The mean values were obtained in square 
micrometers for area and in micrometers for perimeter 
and diameter. 

The data obtained was subjected to Univariate 


Figure 1: Low power view of exfoliated buccal squamous epithelial 
cells of control subjects (inset - single cell in high power). 


Figure 2: Low power view of exfoliated buccal squamous epithelial 
cells of diabetic subjects (inset - single cell in high power). 


analysis of variance (ANOVA) showing a significant 
group effect for nuclear parameters, cell parameters 
and ratio of nuclear to cell parameters (p value <0.001) 
for the two groups. 


RESULTS: 

This study was conducted on 100 individuals, 
which included 50 diabetics (Group D) and 50 controls 
(Group C). 

In the present study, most of the diabetics were 
in the age group of 51-60 years (40%), followed by 
41-50 years (26%), 31-40 years (22%), 61-70 years 
(8%) and 21-30 (4%):Table I. 

The mean Fasting blood sugar (FBS) levels in 
Group C and Group D were 80.67 mg/dl and 196.37 
mg/dl respectively. 
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Figure 3: Cell and Nuclear morphometric analysis of exfoliated squamous epithelial cell in buccal smears of control and diabetic subjects 


using Image J 1.47 image analysis software. 


The contents of Table 2 show results of 
nuclear and cellular parameters i.e. MNA, MNP, Max- 
ND, Min-ND, MCA, MCP, Max-CD and Min-CD 
respectively. 

The MNA (um?) for Group D and Group C 
were 77.32 + 9.31 and 55.40 + 10.01. The MNP (1m) 
of nucleus was found to be 31.87 + 1.97 and 27.41 + 
2.59 for Group D and Group C respectively. Max-ND 
and Min-ND (um) for Group D were 11.43 + 0.704 
and 8.660 + 0.645, whereas for Group C they were 
10.093 + 0.853 and 7.010 + 0.749 respectively. 
(p<0.001) 

The MCA (um’) for Group D and Group C 
were 2573.65 + 368.36 and 2929.75 + 379.20. The 
MCP (um) of cell was found to be 194.324 14.29 and 
210.59 + 18.21 for Group D and Group C respectively. 
Max-CD and Min-CD (um) for Group D were 68.24 
+ 4.97 and 50.13 + 3.87, whereas for Group C those 
were 75.76 + 5.13 and 52.94 + 3.74 respectively. 

The nuclear versus cell parameter ratios of 
both the groups were calculated and are shown herein 
:Table III. In Group D, the ratio of nuclear to cell area 
was 0.0304 + 0.0043 compared to 0.0193 + 0.0044 in 
Group C. Similarly in Group D, the N/C ratio of 
perimeter, maximum diameter, and minimum diameter 
were 0.1645 + 0.0116, 0.1681 + 0.0125, and 0.1734+ 
0.0151 respectively. The corresponding values in Group 


C were 0.1308 + 0.0136, 0.1338 + 0.0141 and 0.1358 
+ 0.0198 respectively. (p<0.001) 

The data obtained was statistically analyzed 
and compared for the two groups using one way 
ANOVA, post hoc, for nuclear parameters, cell 
parameters and ratio of nuclear to cell parameters and 
was found to be statistically significant (p value <0.001) 


Table 1: Age wise distribution of Diabetics and Control 
subjects. 


Age group control % diabetic % 

“Ws - “8 A CS 
21 -30 7 14 2 4 
31 -40 17 34 11 22 
41 -50 10 20 13 26 
51 -60 12 24 20 40 
61 -70 2 4 4 8 
TOTAL 50 100 50 100 

DISCUSSION: 


The use of oral exfoliative cytology was limited 
due to the subjective nature of its interpretations. This 
limitation in the assessment of cellular alterations can 
be corrected by the introduction of quantitative 
cytomorphometric image analysis that is easier to use 
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Table 2: Nuclear and Cellular morphometric parameters in Diabetics (Group D) and Controls (Group C) using Image J 


software. 
Parameter Group C Group D p value 
MNA (um?) 55.4+10.01 77.32+9.31 <0.001 
Fa MNP (um) 27.41 £2.59 31.87+1.97 <0.001 
3 Max-ND (um) 10.093+0.853 11.43 40.704 <0.001 
Min-ND (um) 7.01 +0.749 8.66 +0.645 <0.001 
MCA (um?) 2929.75 43792 2573.65+368.36 <0.001 
= MCP (um) 210.594 18.21 194.32+14.29 <0.001 
5 Max-CD(um) —- 75.76 £5.13 68.24+4.97 <0.001 
Min-CD (um) 52.9443.74 50.13 £3.87 <0.001 


Table 3: The Nuclear to Cell (N/C) parameter ratio of area, perimeter, Max-D and Min-D of Diabetics (Group D) and 


Controls (Group C). 
N/C Ratio 
Parameter Group C Group D p value 
Area 0.019340.0044 0.0304+0.0043 <0.001 
Perimeter 0.130840.0136 0.1645+0.0116 <0.001 
MaximumDiameter 0.1338+40.0141 0.1681+0.0125 <0.001 
Minimum Diameter 0.135840.0198  0.1734+40.0151 <0.001 


and more reliable. 

In the present study, it was found that there 
was a significant increase in nuclear parameters, 
decrease in cellular parameters and increase in ratio 
of nuclear to cellular parameters in smears obtained 
from diabetics, as compared to normal subjects. These 
results were comparable with the studies done by 
Jajarm HH et al,'! Alberti S et al,?!and Shareef B T 
et al.{° Alberti et al’! and Shareef et al!'®!, who 
investigated the effects of type 2 diabetes mellitus on 
oral epithelial cells, reported significant increase in the 
nuclear area (NA) with no significant difference in 
cellular area (CA) between type 2 diabetics and the 
control group. There was also a decrease in the cellular/ 
nuclear ratio in type 2 diabetics. Opposite to our results 
Jajarm et al,'*! reported CA increase in the diabetic 
group when compared to control groups. 

Prasad H et al conducted morphologic and 
cytomorphometric study to analyze the effect of 
diabetes on oral mucosal cells. Mean values of nuclear 
diameter (ND), Cell diameter (CD), cytoplasmic 
diameter and nucleus: cytoplasm ratio (N:C ratio) were 
obtained for each patient. He concluded that there was 
a statistically significant increase in ND of diabetic 
patients compared to controls. Degree of glycemia 
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significantly affected ND (p=0.0042) and N: C ratio. 
In general, as the severity of diabetes increased ND 
and N: C ratio rise gradually.!""! 

Patel V and Sheela G in their study found that 
the mean nuclear area and mean N/C ratio of 
keratinocytes was significantly higher in experimental 
groups (non-smoker diabetics and smoker diabetics) 
when compared with the control group." 

The cytomorphometrical changes can be 
attributed to the increased cellular age in patients with 
diabetes. A secondary reaction to ischemia caused by 
atherosclerosis in diabetic patients leads to decreased 
cellular turnover and limited production of young 
cells. 3! 

M Suvarna et al in their study concluded that 
there was a statistically significant increase in average 
NA and significant decrease in the C/N ratio in 
diabetics when compared to non-diabetic healthy 
individuals. But the average CA did not show any 
statistical difference between the two groups.!"4 

Zimmermann and Zimmermann!'*! suggested 
that the difference in cytomorphometry of oral mucosa 
may be related to difference in recovery rate of 
keratinizing cells of the oral tissue following systemic 
endocrine disorder like diabetes. 
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Ogden et al,!'*! revealed that the cytomorpho-metric 
changes in the buccal mucosal cells of cigarette 
smokers are similar to those noted in diabetics. This 
finding is also supported by Ramaesh et al,"'”! who 
reported that quantitative changes found in the buccal 
mucosa of smokers were attributed to the presence of 
larger number of non-keratinized cells of the parabasal 
layer. The cells were relatively smaller but having larger 
nuclei giving an impression of nuclear enlargement and 
decreased C/N ratio similar to the changes seen in type 
II diabetic patients. Similarly, Einstein and Sivapatha- 
sundharam!'*! also demonstrated a significant reduction 
in cell diameter and increase in nuclear diameter in 
smokers and those with a combined habit of smoking 
and tobacco chewing. 

In the present study, we have avoided all the 
other possible causes that can give rise to increase in 
Nuclear Area (NA) by excluding subjects with any 
other systemic disease, clinically apparent oral mucosal 
lesions and previous benign or malignant lesions. Both 
control and diabetic subjects were non alcoholics and 
non-smokers. 

In present study, N:C ratio appeared to be a 
valuable parameter, which accurately discriminated 
diabetic subjects from normal control group. Similar 
observation was also reported by Franklin and Smith."”! 
They observed that the N:C ratio has the advantage of 
relating nuclear volume to cellular volume and possibly 
represents the significant changes that occur in the cell, 
more accurately at a morphological level. 


CONCLUSION: 

There is increase in nuclear parameters, 
decrease in cellular parameters and increase in ratio 
of nuclear to cellular parameters in smears from 
diabetics as compared to normal subjects. This study 
might contribute to the general understanding of the 
alterations in the cellular pattern of buccal mucosa cells 
in diabetic patients and can be used as an additional 
tool to aid in the evaluation of oral mucosal alterations 
in diabetes mellitus. Further prospective studies have 
to be conducted with a larger sample size, and 
comparison with other conditions causing similar 
cytomorphometric changes necessary to determine the 
predictive value of this method. 
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ABSTRACT 


This study was conducted to assess morbidity and mortality in patients with sepsis, severe sepsis and multi- 
organ dysfunction syndrome (MODS) with respect to different organs. Fifty patients having evidence of sepsis on day of 
admission were studied. Detailed history, clinical assessment and routine laboratory investigations including blood culture 
was done. The patients were defined with severe sepsis and MODS as per ACCP/SCCM guidelines of 1992. Tropical 
sepsis (malaria and puerperal) was an important problem in our rural based MICU. Multi-organ dysfunction syndrome was 
the leading cause of mortality (48%). The difference in mortality rate between severe sepsis (10%) group and MODS 
(56.4%) group was statistically significant. In our study, lung (80%) was the most common organ affected followed by 
kidneys (78%) on day of admission. Metabolic failure was least common, occurring in only 23% patients on day of 
admission. But hematologic failure was persistent and most common organ failure after 3 days of admission. Patients with 
lung and metabolic acidosis on the day of admission had unfavourable outcome. However, persistence of any organ 
dysfunction beyond 3 days carried worse prognosis except hematological involvement. The difference of mortality between 
MODS and severe sepsis group was statistically significant. Thus, early diagnosis is necessary before MODS sets in. 


KEY WORDS: ICU, MODS, sepsis, SIRS. 


INTRODUCTION: 

Sepsis, also known as the sepsis syndrome or 
Systemic Inflammatory Response Syndrome (SIRS), 
is the combination of inflammation throughout the body, 
problems with the blood’s clotting mechanism 
(coagulopathy), and low blood pressure (hypotension). 
All three are part of the body’s immune response to 
infection. In its most severe form, sepsis can drastically 
reduce blood flow to the major organs, leading 
eventually to septic shock, widespread organ failure 
and death.!") 

Sepsis remains the most important cause of 
MODS all over the world.?3! In India, especially in 
tural set up, we come across the usual causes of sepsis 
and MODS encountered in the West in addition to the 
special infections peculiar to tropical and developing 


countries. Systemic Inflammatory Response Syndrome 
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(SIRS) is defined as widespread inflammatory response 
that occurs following one of many bodily insults, 
including infection, trauma, pancreatitis or burns. Sepsis 
is now the tenth leading cause of death among older 
adults in the United States. Over the last decade, not 
only has sepsis become more common but it has also 
become more deadly.!*>-¢ 

Multi-organ dysfunction syndrome is the 
leading cause of morbidity and mortality in critically ill 
patients.) MODS has been defined as progressive 
dysfunction of two or more organ system following an 
acute threat to systemic homeostasis as per ACCP/ 
SCCM Consensus Committee - 1992.'8! MODS has 
been major concern to the intensivists. 

In our present study, we tried to evaluate the 
severity of patients with severe sepsis and MODS and 
put comparative data between them. It also focused 
on which organ involvement is increasingly common 
and which organ involvement should give an alarming 
sign to the physician. 

The aim of this study was to assess (a) Multi- 
organ dysfunction syndrome in patients having severe 
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sepsis (MODS in sepsis), (b) prevalence of different 
organ involved in MODS and (c) morbidity and 
mortality of patients with sepsis, severe sepsis and 
multi-organ dysfunction syndrome with respect to 
different organs. 


MATERIALAND METHODS: 

This prospective study was undertaken at 
Shree Krishna Hospital, Karamsad attached to 
Pramukh Swami Medical College, Karamsad after the 
approval from Human Research Ethics Committee. The 
study was carried out for one and half years and 50 
patients were included in the study. The patients with 
sepsis as defined by the ‘American College of Chest 
Physicians/Society of Critical Care Medicine (ACCP/ 
SCCM) Consensus Committee - 1992’ were included 
in the study. The detailed history, clinical examination 
and all the relevant laboratory investigations were done 
including blood culture. 


Study Definitions:'"*) 

In the present study the conditions were 
defined according to standard practice and based on 
relevant literature: a) Sepsis: SIRS that has a proven 
or suspected microbial etiology; b) Severe sepsis: 
Sepsis with one or more signs of one organ dysfunction. 
The definition of severe sepsis included 8 organs; c) 
MODS: If dysfunction of more than one organ 
occurred as per severe sepsis definition requiring 
intervention to maintain homeostasis the case was 
called to have MODS; d) Organ dysfunction was 
defined”! as follows: i) Cardiovascular: Arterial 
systolic blood pressure<90mmHg or mean arterial 
pressure <70mmHg pressure that responds to 
intravenous fluids; ii) Renal: Urine output < 0.5ml/kg 
per hour for 1 hour despite adequate fluid resuscitation 
or S. creatinine >1.2mg/dl; iii) Respiratory: PaO2/FiO2 
< 400 or, if the lung is the only dysfunctional organ,<200; 
iv) Hematological: Platelet counts <1,50,000/ul or 50% 
decrease in platelet count from highest value recorded 
in previous 3 days; v) Unexplained metabolic 
acidosis: ApH <7.30 or a base deficit >5.0meq/lit and 
a plasma lactate level >1.5 times upper limit of normal 
for reporting lab; vi) Adequate fluid resuscitation: 
Pulmonary artery wedge pressure >12mm/Hg or 
central venous pressure >8mmHg; vii) Liver!!: A 
bilirubin level of >1.2mg/dl; viii) Neurological: A 
GCS score less than 15. 

We categorized the patients based on above 
definition into sepsis, severe sepsis and multi-organ 


dysfunction syndrome. Then we studied their morbidity, 
morality and pattern of different organ involvement. 
We also observed the effect of various aggressive 
treatment modalities like ventilator, vaso-pressors and 
dialysis. 


Exclusion Criteria: 

Following patients were excluded from the 
study: a) Patients with pre-existing chronic organ 
dysfunction; b) Patients who left against medical 
advice. 


Statistical analysis: 

We had analyzed various profiles between two 
groups viz. survivor group which included the patients 
who were successfully discharged after recovery and 
non-survivor group which included the patients who 
died. We also found whether there was any statistical 
difference in any of the above mentioned profiles 
between survivor group and non-survivor group. SPSS 
software version 10 was used. Student’s paired “t” 
test was applied to study significance of difference in 
two groups. Unconditional logistic regression model was 
used to evaluate association of various factors in 
survivors and non survivors. 


Ethical Issues: 

There was no ethical issue involved in it as it 
was an observational study and we didn’t interfered in 
the treatment of the patients. 


RESULTS: 

The mortality rate of patients with sepsis in 
our ICU was 48%. This rate was slightly higher 
compared to other studies. We had 78% patients of 
MODS, 20% patients of severe sepsis and rest 2% 
patients had sepsis without MODS. The mortality rate 
of patients of MODS was 56.4%. There were total 39 
patients who had multi-organ dysfunction syndrome on 
day of admission and 2 patients developed MODS after 
admission. So total 41(82%) out of 50 patients 
developed MODS during their entire stay. 

We analyzed the MODS according to different 
organ involvement, whether the organ was involved 
on day of admission or later and their effect on ultimate 
outcome. 

In patients who developed MODS on day of 
admission lung was the most common organ involved. 
The frequency of involvement of lung was 80% (in 40 
patients). The second frequent involvement was of 
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kidney, which was present in 39(78%) patients. Liver 
and CNS were involved in equal proportion in 34(68%) 
patients. Hematological and CVS were involvement 
was present in 32 and 29 patients respectively. 
Metabolic acidosis, which was the least common finding 
as far as MODS are concerned, was present in 
23(46%) patients. 

Twenty Three out of 40 patient who had lung 
involvement expired. The difference of lung involvement 
in survivor group and non-survivor group was 
statistically significant (p=0.01). Similarly, 15 out of 23 
patients who had metabolic acidosis expired. The 
difference here again between survivor group and non- 
survivor group who had metabolic acidosis was 
statistically significant (p=0.02). The involvement of 
other organ viz. renal, CVS, hematological, liver and 
CNS in survivor group and non-survivor group was 
not significant. 

Hematological involvement was the most 
common MODS feature after admission. It was found 
in 31 patients. Lung was involved in 25 and renal in 24 
patients. CNS and liver were affected in 20 and 17 
patient respectively, whereas there was CVS 
involvement and metabolic acidosis in 15 and 12 
pateints respectively. 

The remarkable observation in the organ 
involvement after admission was that the difference in 
survivor and nonsurvivor group for each organ was 
statistically significant except for hematological 
involvement. Out of 31 patients who had hematological 
involvement, 17 expired and 14 survived. The 
difference was not significant statistically (Table 3). 

Ventilator therapy was used in total 38(76%) 
patients of which 24 were non-survivor (61.5%; n=38). 
The difference in discharge and non-survivor group of 
use of ventilator therapy was statistically not significant. 
However, noticeable point is that all non-survivor 
patients were put on ventilator. 


It is evident that patient who had MODS & 
Severe Sepsis on day of admission had statistically signi- 
ficant difference in their mortality (p=0.000);[Table 1]. 


Table 1: Staging on day 1. (n=50) 


Stage Survivors Non-survivors Total (%) 
MODS 17 (43.6%) 22 (56.4%) 39 (78%) 
Severesepsis 9(90%) 1(10%) 10 (20%) 
Sepsis 0 1 (100%) 1 (02%) 
Total 26 (52%) 24 (48%) 50 (100%) 


Table 2: Different organ involvement on admission: 
(n= 50) 


Organ Survivors NO ro 
survivors (%) 
Lung 17 23 40 (80%) 
Renal 19 20 39 (78%) 
CVS 16 13 29 (58%) 
Haematological 16 16 32 (64%) 
Metabolic acidosis 8 15 23 (46%) 
Liver 16 18 34 (68%) 
CNS 18 16 34 (68%) 


Table 3: Different organ involvement after admission (after 
3 days) (n = 50) 


Organ Survivors Non- Total 
survVIVOTS 

Lung 7 18 25 (50 %) 
Renal 9 15 24 (48 %) 
CVS 2 13 15 (30%) 
Haematological 14 17 31 (62 %) 
Metabolic acidoss 1 11 12 (24%) 
Liver 5 12 17(34%) 
CNS 0 20 20 (40 % 


Table 4: Treatment modalities and outcome (n= 50) 


Survivors Non- Total (%) 
Survivor 

Ventilator Yes 14 24 38(76%) 
No 12 00 12(24%) 

Vasopressor Yes 16 21 37(74%) 
No 10 03 13(26%) 

Dialysis Yes 04 04 08(16%) 
No 22 20 42(84%) 

Surgical Yes 08 06 14(28%) 
intervention No 18 18 36(72%) 

DISCUSSION: 


Tropical sepsis (malaria and puerperal) was 
an important problem in our rural based MICU. The 
most common cause of sepsis was malaria (24%) 
followed by Pneumonia (14%), Puerperal sepsis (12%) 
& Cellulitis (12%). The aetiology of sepsis in remaining 
patients was Cholecystitis (12%), UTI (10%), 
Meningitis (8%) and Pancreatitis (8%). 

We had total 41 patients of MODS, of which 
24 died. Hence the mortality rate of patients who had 
MODS was 56.4%. We found that overall mortality 
rate was 48% which was higher compared to other 
studies. But we had more patient of MODS (78% 
patient) which might have accounted for higher 
mortality rate. The mortality rate for sepsis, severe 
sepsis and MODS was 100%, 10% and 56.4% 
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respectively. We had only one patient of sepsis, which 
was of burns (85% burns) which might account for 
false high mortality rate in sepsis group. Otherwise the 
difference in mortality rate between severe sepsis (10%) 
group and MODS (56.4%) group was statistically 
significant (p=0.000). Hence, as the number of organ 
involved increases, it should give alarming sign to the 
physician. 

There were 40% patients who had diagnosis 
of SIRS prior to admission, while 60% patients had 
diagnosis of SIRS on admission. The mortality rate was 
60% in patients who had SIRS prior to admission as 
compared to 40% in patients who had diagnosis of SIRS 
on admission. This again signifies the importance that 
patients of sepsis have a better chance of survival if 
they come to hospital earlier in their course of disease. 
This could be attributed to the fact that majority of the 
patients over here came after being treated in the 
periphery. So the patient who had SIRS prior to 
admission were already in evolving stage of sepsis. 
The difference in mortality between these two groups 
viz. one who had SIRS prior to admission(60%) and 
SIRS after admission(40%) was statically significant 
(p=0.116). 

Bertrand Guidet et all?! studied the incidence 
and impact of organ dysfunction on sepsis in Paris in 
2005. They observed that majority of patients with 
Severe Sepsis had two organ dysfunction. The three 
most frequent organ dysfunctions were respiratory, 
circulatory, and renal. Greg S Martin and Marc Moss!"®! 
studied the epidemiology of sepsis in United States in 
2003. The organs that failed most frequently in patients 
with sepsis were the lungs (in 18 percent of patients) 
and the kidneys (in 15 percent of patients); less frequent 
were cardiovascular failure (7 percent), hematologic 
failure (6 percent), metabolic failure (4 percent), and 
neurologic failure (2 percent). 


In our study, the most common organ involved 
in MODS was lung on day of admission and metabolic 
acidosis was the least amongst the feature of MODS. 
But involvement of lung and metabolic failure on day 
of admission had more unfavorable outcome (more 
mortality) compared to involvement of other organs. 

On day of admission, the involvement of lung 
and metabolic failure seemed to have effect on outcome. 
This could be attributed to the fact that hypoxemia had 
detrimental effect on all organs of the body especially 
brain and heart. Metabolic acidosis had multiple 
etiologies. So presence of metabolic acidosis on day of 
admission would suggest there was gross derangement 


in various parameters like hypoxia, hypoglycemia, 
hypotension, muscle fatigue and others. This is why 
metabolic acidosis was fatal as far as outcome was 
concerned. 

However, after day 3, persistence of any organ 
failure had effect on prognosis. But involvement of 
hematologic parameter viz. platelet count did not affect 
outcome. This implies that if there are no signs of any 
organ improvement after 3 days it would indicate that 
chance of survival of such patients would be decreasing 
except for platelet count as it usually takes some time 
to improve (even though patient is recovering from 
sepsis). 

Another interesting fact that emerged is that 
out of 24 patients who expired in whole study, 23 of 
them had involvement of lung. So the prognosis of 
patients who has involvement of lung in form of acute 
lung injury or ARDS during patient’s illness is always 
guarded. We had ventilated this patients using standard 
ventilaroty care. Patients with ARDs were followed 
on standard protocol of low tidal volume, optimum PEEP 
(according to blood pressure), and were sedated with 
midazolam and fentanyl (dose and requirement varied 
in each individual). 

It is very important to know the effect of 
various costly advanced modalities of treatment for 
sepsis. As we have seen aggressive modes of therapy 
like ventilator, vasopressor, dialysis and surgical 
intervention didn’t seem to have altered the prognosis. 
This thereby indicates that difference in survival group 
and non-survival group for use of all above-mentioned 
therapy was statistically not significant. This could also 
mean that once the organ failure sets in, even the most 
aggressive therapy of organ support might not prove 
fruitful. 

The average length of total stay in survival 
group was around 15 days, with majority of these 
patients being in ICU. The patients who expired were 
in ICU only during their entire hospital stay. This would 
be important for ICU administrator as well as hospital 
administrator to plan out the cost-effective services 
and to know the cost implications. Hence it seems sepsis 
is synonymous with ICU as mentioned by Paul 
Marikand Joseph in 1997,"!! 


CONCLUSION: 

The difference of mortality between MODS 
and severe sepsis group for mortality was statistically 
significant. Patients who had lung and metabolic 
acidosis on day of admission had unfavorable outcome. 
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The persistence of any organ failures (except 
hematological) after 3" days had increased mortality. 
Prognosis of the patients will be better if they report 
before the development of MODS. 
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ABSTRACT: 


Rural health in India depends a lot on the functioning of Sub-Centers. The conditions of the Sub-Centers in the 
country are far below than the expected performance. The present study aimed to find out the infrastructure and functioning 
of Sub-Centers, after introduction of National Rural Health Mission. Study design was cross-sectional. It followed multistage 
random sampling for selecting 16 Sub-Centers in Lucknow district, Uttar Pradesh. A score card was developed to evaluate 
different parameters in structure and functioning of Sub-Centers. Although labor room was present in half of the Sub- 
Centers, the deliveries were found to be conducted in none of those. Electricity and water supply were present only in 
18.8% and 56.2% of the Sub-Centers respectively. Ante-natal registration and immunization were found to be good in 75% 
of the Sub-Centers. Post-natal care was virtually non-existing and referral of high risk pregnancies was very poor in most 
of the Sub-Centers. The focus of improvement should be centered on the betterment of structure and services provided at 
the Sub-Center level. 


KEY WORDS: AMM (Auxiliary Nurse Midwife), evaluation, India, IPHS (Indian Public Health Standards), 


National Rural Health Mission (NRHM), physical facilities, Sub-Center (SC). 


INTRODUCTION: 

In India, a Sub-Centre (SC) is the most 
peripheral and first contact point between the primary 
health care system and the rural community. As per 
the present population norms, one SC is meant to serve 
every 5000 population in plain areas and every 3000 
population in hilly, tribal and backward areas. It is the 
lowest rung of a three-tier health care delivery system 
in the country. Keeping Auxillary Nurse Midwife 
(ANM) as the instrument, a SC provides interface with 
the community at the grass-root level, delivering all the 
primary health care services from maternal and child 
health care to treatment of minor ailments in outdoor 
set-up. But it seems that inspite of having adequate 
efforts, there still remain many loopholes in some parts 
of the delivery system, which has an impact on the 
overall performance and quality of health services, 


particularly in the rural area. 
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Available literatures suggest a gloomy picture of SCs 
across the country. At many a places, SCs don’t have 
their own buildings for providing services to the 
beneficiaries.!'7]_ Even when a rented building is 
available, getting a separate clinic or labor room is not 
always possible.) Basic amenities like water and 
electricity was also found deficient at SCs, as suggested 
by previous studies.) A study! conducted in Mandla 
District of Madhya Pradesh depicted a poor picture of 
ante and intra-natal care. They found post-natal care 
in a comparatively better position than former two. But 
a recent study’! by Government of Uttar Pradesh did 
not find any clue about the existence of post-natal 
services. Immunization services ranked as the best 
amongst all the services in most of the studies. !°7! 
The Government of India launched the 
National Rural Health Mission (NRHM) in 2005 with 
aim to bring about improvement in the rural health 
system and the health status of the rural people. Under 
this mission, Indian Public Health Standards (IPHS) 
are being prescribed to achieve an acceptable standard 
of quality of care in the SCs.'*! These standards would 
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help monitor and improve functioning of SCs. While 
delivering health care services to the rural community, 
problems may appear due to failure in maintaining 
quality but they may also result from a range of 
structural problems. Hence, this study is aimed to find 
out the infrastructure and functioning of SCs of 
Lucknow district, after implementation of NRHM. 


MATERIAL & METHODS: 

The present cross sectional study was 
conducted among Sub Centres in Lucknow district, the 
capital of Uttar Pradesh (UP), India. The period of 
study was from August 2009 to July 2010. 

After obtaining clearance from the Institutional 
Ethical Committee at the university, permission to 
conduct the study was taken from the superintendents 
of the concerned CHCs. Verbal consent was obtained 
from ANMs before interviewing. A pretested 
structured interview schedule, after necessary 
modification, was used to collect required information. 

Multistage random sampling was used for 
selecting SCs. In the first stage, out of 9 Community 
Health Centers (CHC) in Lucknow, two were chosen 
randomly. In the second stage, 2 Primary Health 
Centers (PHC) were selected randomly from each 
CHC, thus four PHCs were included in the study. A 
list of all SCs was obtained from each of the PHCs 
and those were divided into two groups, depending on 
the distance of the SCs from the respective PHCs. 
Five km distance was taken as the cut-off limit. Under 
each PHC, two SCs were taken within 5 km and two 
SCs were taken more than 5 km away from the 
respective PHC, thus a total of 16 SCs were studied to 
include 5% of such centers of the district. 

Different variables of infrastructure [Table 1] 
and facilities [Table 2] were checked by inspection. 
Registers were also checked thoroughly for recording 
the performance of SCs over past one year. 
Performances were assessed based on their coverage 
in different aspects compared to target norm for those 
indicators [Table 3]. Frequency and percentage for 
categorical variables were calculated. The performance 
of the SCs was decided based on their coverage of 
different services. A coverage of >80% was considered 
as very good, while very poor stood for a coverage 
<20%. 


RESULTS: 
Although SC building was present in 87.5% 
cases, it was operational only in 56.2% cases. The 


SCs in most of the places (68.8%) were in their own 
building. Construction was complete in only 37.5% of 
the SCs. Compound wall all around was present in 
62.5% of the SCs. Examination room was present in 
81.2% of the SCs, but clinic room and labor room were 
present in 62.5% and 50% of the SCs, respectively. In 
none of the SCs where labor room was present, the 
deliveries were conducted. The most common reason 
for not conducting deliveries was absence of electricity 
(100%) followed by absence of resident staff (87.5%). 
The data were comparable for proximal and distal SCs 
[Table 1]. 

Electricity was present only in 18.8% of the 
SCs. Water supply was found in 56.2% SCs but 
nowhere piped water supply was available. Although 
boundary wall with gate was seen in 68.8% of cases, 
but prominent display board in local language was seen 
in mere 18.8% of the centers. Female utilities were 
seen in two-third cases, but separate male utilities only 
in 31.2% of the SCs. Not even a single SC was found 
to be equipped with suggestion/ complain box, telephone 
or transport facility for staffs. Arrangement for waste 
disposal was seen in only one centre. Residence for 
ANM was available in 37.5% of the SCs, but nowhere 
ANM was residing at that building. Again, the proximal 
and distal SCs seemed to be comparable on these 
variables [Table 2]. 

In ANC registration and immunization of the 
children, 75% of the SCs performed very well. Overall, 
50% of the SCs lacked data about early registration. 
Among the SCs in which data on early registration were 
available, 87.5% were graded as average. Regarding 
IFA tablets distribution and TT immunization, 62.5% 
of the SCs were graded as very good in each of these 
services. But in referral of high risk cases of pregnancy, 
87.5% of the SCs performed in the category of very 
poor. About 25% and 12.5% of SCs were rated as 
‘good’ or ‘very good’, respectively in performing 
institutional deliveries, while 37.5% of the SCs in the 
‘poor’ category. Half of the SCs were graded as 
average with respect to recording birth weight of 
newborns. Proper record on various important aspects 
of post natal care was not available in any of the SCs 
studied [Table 4]). When comparing the performance 
of proximal and distal SCs, most of the data seemed 
comparable (data not shown) except immunization of 
the children, where 87.5% proximal SCs did very well 
in contrast to 62.5% of the distal SCs. 
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Table 1: Distribution of infrastructure of SC building. 


Proximal SC (N=8) 


Hour: A Comparative Study from Lucknow 


Distal SC(N=8) All SC (N=16) 


eigen Number (%) Number (%) Number (%) 
Availability of SC building 7 (87.5) 7 (87.5) 14 (87.5) 
Whether operational 5 (62.5) 4 (50) 9 (56.2) 
Type 

Own 5 (62.5) 6 (75) 11 (68.8) 
Rented 2 (25) 1 (12.5) 3 (18.8) 
Construction completed 3 (37.5) 3 (37.5) 6 (37.5) 
Compound wall- all around 4 (50) 6 (75) 10 (62.5) 
Examination room present 7 (87.5) 6 (75) 13 (81.2) 
Clinic room present 4 (50) 6 (75) 10 (62.5) 
Labor roompresent 3 (37.5) 5 (62.5) 8 (50) 
Deliveries conducted 0 (0) 0 (0) 0 (0) 
Reasons fornot conducting 

deliveries 

Staff not staying 3 (37.5) 4 (50) 7 (43.75) 
Poor conditionof laborroom 0 (0) 3 (37.5) 3 (18.75) 
No power supply 3 (37.5) 5 (62.5°) 8 (100) 


Physical facility available at SCs 


Table 2: Distribution of availability of physical facilities at SCs (N = 16). 


Proximal SC (N=8) Distal SC (N=8) 


AIlSC (N=16) 


Number (%) Number (%) Number (%) 
Electricity 2 (25) 1 (12.5) 3 (18.8) 
Water supply 4 (50) 5 (62.5) 9 (56.2) 
Source of water 
Bore well/ hand pump/ tube well 4 (50) 5 (62.5) 9 (56.2) 
Boundary wall with gate 5 (62.5) 6 (75) 11 (688) 
Display board in local language 2 (25) 1(12.5) 3 (18.8) 
Public utilities 
Male 3 (37.5) 2 (25) 5 (31.2) 
Female 5 (62.5) 6(75) 11 (688) 
Bio medical waste disposal 1 (12.5) 0(0) 1 (6.2) 
ANM Residence available 3 (37.5) 3 (37.5) 6 (37.5) 
DISCUSSION: No information was available on such services in any 


In the present study, three-fourth of the SCs 
performed very well (coverage 75%) in ANC 
registration and immunization. The overall performance 
is not consistent with a previous study", which 
reported somewhat poorer ante and intra natal services. 
This difference may be attributed to achievement of 
NRHM. Introduction of Accredited Social Health 
Activist under the Mission has no doubt changed the 
health seeking behavior of rural beneficiaries, thanks 
to acceptability of their services to the community. In 
collaboration with ANM and other health care 
providers, ASHAs are doing a tremendous job in 
assuring care during pregnancy and ensuring institutional 
deliveries. But the success in post natal care is yet to 
be achieved, which has been much neglected for long. 


of the SCs studied. It has also been observed"! that 
rural women are secluded and confined after childbirth. 
This might be the cause of non-existence of post-natal 
care. Supported by a previous study!, it remains a 
matter of grave concern as the health of both mother 
and newborn can be boosted through such services. 
It has been observed in this study that SC 
building was present in most places but were operational 
only at a few of them. Most of the SCs were having 
their own buildings. The findings of the present study 
are consistent with previous studies."'*! Having an own 
building determines services in two ways - one, by 
easing delivery of services and another, by gaining the 
confidence of beneficiaries. But having one non- 
functional building definitely raises questions about the 
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Table 3: Norms followed for evaluating MCH related SC performance.'*!*"4 


Indicators Norm (%) 

ANC registration 100 

Early registration 100 

ANC with 2TT/ booster TT 100 

ANC with 100 IFA tablets 100 

High risk ANC detected and referred 15 

Institutional deliveries 80 

Birth weight recorded 100 

PNC with 2 visits 100 

Immunization ofthe children 100 

Table 4: MCH related performance of SCs in past one year (N = 16). 

Indicators Very poor Poor Average Good Very good 
Early registration 0(0%) 0(0%) 7(87.5%) 1(12.5%) 0(0%) 
ANC registration 0(0%) 1(6.2%) 3(18.8%) 0(0%) 12(75%) 
TT immunization 0(0%) 2(12.5%) 2(12.5%) 2(12.5%) 10(62.5%) 
High risk pregnancy referral 14(87.5%)  1(6.2%) 1(6.2%) 0(0%) 0(0%) 
Institutional delivery 1(6.2%) 6(37.5%) 3(18.8%) 4(25%) 2(12.5%) 
Immunization ofchildren 1(6.2%) 0(0%) 1(6.2%) 2(12.5%) 12(75%) 
Birth weight of newborn 2(12.5%) 4(25%) 8(50%) 1(6.2%) 1(6.2%) 


credibility of the health care delivery system. Unless 
the buildings are utilized for the services they are meant 
to provide, the delivery of the health care services will 
not be in accordance with the established norms.!'°! 
Lack of labor room or delivery practices at 
SCs is not a new finding.?! No or inadequate water 
supply and absence of electric facility were also 
documented earlier.!'*''-'2] These factors are important 
as we are still staggering with a poor figure of 41% 
institutional deliveries.-'*! If we want to improvise that 
at all, the SCs should be able to conduct deliveries at 
their own facility. In the long run, this would definitely 
boost the scenario of maternal health in the rural area. 
It is apparent from the study that arrangement 
for waste disposal was not available in most of the 
SCs, which is consistent with the earlier finding."! The 
residential facility for ANM was also absent in majority 
of sub centres. Surprisingly, none of the ANMs was 
residing in the concerned village even at those places 
where the sub centre had official residential facility. 
This is also in accordance with previous studies.°.47! 


CONCLUSION: 

The study found a staggering picture of the 
infrastructure of the Sub Centres, even after more than 
60 years after independence. The basic health services 
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expected from them for the rural population are yet to 
be met. Although NRHM was launched with a holistic 
approach, many basic issues including availability of 
suitable infrastructure support at peripheral health 
centres are still required to be addressed. IPHS for 
SCs (Indian Public Health Standards for Sub Centres) 
provides ray of hope, if implemented throughout the 
country in its word and spirit. Special attention should 
be given on the provision of labor rooms as well as 
facilities like running water and electricity. For services 
to be delivered optimally, particularly if we consider 
institutional deliveries, ANM should stay at the village 
where the SC is located, given the fact that provision 
for her stay has been made at every SC. Unless we 
emphasize on strengthening SCs, the dream ofa healthy 
nation will remain obscure as no population can improve 
the basic parameters of health, based only on tertiary 
health care. Hence, the primary health care should be 
the priority of health reform. 


Limitations of the Study: 

Although this study focused on some aspects 
of ‘Maternal & Child Health’, the following essential 
and important issues!!”! related to Sub Centre’s overall 
performance review could not be dealt with in this study 
due to paucity of time and resources: 
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Use of Janani Suraksha Yojana; Identify suspected RTI/ 
STI cases, Provide counseling, basic management and 
referral services; Counselling and referral for HIV/ 
AIDS; Name based tracking of missed and left out 
ANC cases; Initiation of breast feeding; Ensuring post 
natal home visits on 0,3,7 & 42" day for deliveries at 
home and sub centre (both for mother and baby); 
Additional visits for Low Birth Weight Baby; New borne 
care corner in the labour room to provide essential new 
borne care; Family Planning and Contraception; Safe 
Abortion Services (MTP); School Health Services; 
Control of local endemic diseases; Disease Surveillance 
and Integrated Disease Surveillance Project; Water 
and Sanitation; Outreach/ field services including Village 
Health and Nutrition Day (VHND), Home Visits, 
House to House Survey; Co-ordination and Monitoring; 
National Health Programmes; Community Level 
Interactions; Record Maintenance and Reporting; 
Monitoring mechanism; Quality Assurance and 
Accountability. 


REFERENCES: 


1. Bajpai N, Sachs JD, Dholakia RH. Improving access, 
service delivery and efficiency of the public health 
system in rural India: Mid-term evaluation of the 
National Rural Health Mission. CGSD Working Paper 
No. 37. October 2009 (http://www.mohfw.nic.in/ 
NRHM/Documents/NRHM_Evaluation_Report.pdf). 
Accessed on 3rd January, 2010. 

2. Sodani PR, Sharma L, Sharma S. Operationalizing IPHS 
at Public Health Facilities: Current Status, Issues and 
options in Rajasthan. Proosedingsof the52"'National 
Conference, IPHA 2008;7-9; New Delhi. 

3. International Institute for Population Science. District 
Level Household and Facility Survey (DLHS - 3), 2007- 
08. Ministry of Health and Family Welfare, Government 
of India. 2010. Mumbai. 

4. Pal DK, TiwariR, Kasar PK, SharmaA, VermaS, Gautam 
P et al. Functioning of the Sub Health Centers in 
Mandla District. Proceedings of National Symposium 
on Tribal Health, 2006 Oct 19-20; Jabalpur. 


12. 


13. 


15. 


Govt. of U.P. Baseline Facts — Uttar Pradesh (2005-07): 
Concurrent Assessment and Technical Assistance to 
districts. Family Welfare Directorate, Govt. of U.P. 
Madhu K, Chowdary S, Masthi R. Breast feeding 
practices and newborn care in rural areas: A descriptive 
cross-sectional study. IJICM 2009;34:243-46. 

Murthy N. The Quality of Family Welfare Services in 
Rural Maharashtra: Insights from a Client Survey. In: 
Improving Quality of Care in India’s Family Welfare 
Programme edited by Michael A. Koenig and M.E. Khan. 
Population Council 1999:33-48. 

Govt. of India. Indian Public Health Standards (IPHS) 
for Sub-Centres: Guidelines. Directorate General of 
Health Services, MoHFW, New Delhi. 2006. 

Reissland N, Burghart R. The quality of a mother’s milk 
and the health ofher child: Beliefs and practices of the 
women of Mithila. Soc Sci Med 1988; 27(5):461-9. 

Indian Public Health Standards (IPHS) Guidelines for 
Sub Centres, Revised 2012, Director General of Health 
Services, Ministry of Health and Family Welfare, 
Government of India. 

Govt. of India. Regional Evaluation Team. Ministry of 
Health and Family Welfare. (http://www.mohfw.nic.in/ 
NRHM/RET_final.htm). 2009. Accessed on 3rd January, 
2010. 

Jain S, Singh JV, Bhatnagar M, Garg SK, Chopra H, 
Bajpai SK. Evaluation of Physical Facilities Available at 
Subcentres in District Meerut. IICM 1999; 24:27-29. 

International Institute for Population Sciences (IIPS) 
and Macro International. 2007. National Family Health 
Survey (NFHS-3), 2005-06: India: Vol. I, Mumbai: IIPS. 

Indicators for local level health planning (http:// 
www.pbnrhm.org/formulas/health_indicators.pdf. Last 
accessed on 15th June, 2014. 

Government of India. National Population Policy, 
Ministry of Health and Family Welfare. New Delhi: GOL; 
2000: 01-39. 

Lal S. Kapoor S; Vashist B M, Punia M.S. Coverage & 
Quality of Maternal & Child Health Services at 
Subcentre level. IJCM 2001 :26(1):16-20. 


Cite this article as: Manas PR, Mohan U, Singh SK, Singh VK, Shrivastava AK. Sub Centre Support, Need of the Hour: 
A Comparative Study from Lucknow. PJSR2014;7(2):33-7. 
Source of Support: Nil, Conflict of Interest: None declared. 


People’s Journal of Scientific Research July 2014; Vol. 7, Issue 2 37 


SNHL in Diabetics: A Prospective Study 


Vivek V Harkare, Nitin V Deosthale, Sonali P Khadakkar, Priti R Dhoke, Kanchan 


S Dhote, Ashish Gupta 
Department of ENT, NKP Salve Institute of Medical Sciences & Research Centre & Lata Mangeshkar Hospital, 


Nagpur 


(Received: June, 2012) (Accepted: May, 2014) 


ABSTRACT: 


The aim of this study was to assess the hearing threshold level in patients of diabetes mellitus, correlate degree 
of hearing loss with duration and severity of hyperglycemia and complications of diabetes mellitus. This prospective 
longitudinal study was carried out from November 2007 to October 2009. Patients of previously diagnosed cases of 
diabetes mellitus below 60 years of age were subjected to fasting and post-meal blood sugar levels and Pure Tone 
Audiometric tests. Seventy four percent diabetics were affected with sensorineural hearing loss. There was no statistically 
significant association between the age and the sex of diabetic patients with hearing loss. The results showed bilateral 
significantly high frequency, mild to moderate sensorineural hearing loss in uncontrolled diabetics as compared to those 
with controlled diabetes (p=0.001). Diabetics with poorly controlled blood sugar level have increased risk of hearing loss. 


KEY WORDS: Diabetes Mellitus, pure tone audiometry, Sensorineural Hearing Loss (SNHL). 


INTRODUCTION: 

Diabetes mellitus is a chronic metabolic 
disorder, due to relative or absolute lack of insulin, which 
results in elevated blood sugar levels. Morbidity in 
Diabetes Mellitus is mainly due to long term micro and 
macro vascular complications affecting blood vessels 
of eyes, kidneys, heart and nerves. The relationship 
between diabetes mellitus and hearing loss has been 
debated for many years. It has been postulated that 
the microvascular & neuropathic complications of 
diabetes do affect the hearing of individuals. Studies in 
diabetic animals have demonstrated thickening of the 
basement membrane of capillaries of striavascularis.""! 

Diabetes mellitus has been implicated as 
independent causative factor of sensorineural hearing 
loss. Most audiometric studies of hearing in patients of 
diabetes show a mild to moderate sensorineural hearing 
loss mostly in high frequency”!, although Celik et al! 
noted high threshold at all frequencies tested in 
diabetics. 
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In view of contradictory results regarding 
hearing impairment in diabetic patients, we designed 
this prospective study with the objectives to assess the 
hearing threshold level in diagnosed patients of diabetes 
mellitus, to study the correlation between the degree 
of hearing loss and the duration, severity of 
hyperglycemia and its complications. 


MATERIAL & METHODS: 

This was a prospective study carried out from 
November 2007 to October 2009. Institutional Ethical 
Committee approval was taken for the study. Total 100 
patients who had already been diagnosed as Diabetes 
mellitus based on recommendation of National Diabetic 
Data Group of National Institute of Health were 
included in the study. The patients included in this study 
were diabetic patients of any gender with age below 
60 years. Insulin and/or oral glucose lowering agents 
were used to control diabetes in those cases. Exclusion 
criteria included diabetic patients above 60 years, habit 
of smoking, alcohol consumption, previous or 
current ototoxic drug intake, associated ear diseases, 
MMR infection, Goitre, Tuberculosis, Noise Induced 
Hearing loss and pregnant females. Those 100 patients 
included 50 cases of controlled disease group 
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(Fasting blood sugar- 80-140 mg/dl, Post-meal blood 
sugar-110-180 mg/dl, Urine sugar-Nil) and 50 cases of 
uncontrolled disease group ( Fasting Blood Sugar- 128- 
452 mg/dl, Post-meal blood sugar-190-500 mg/dl, Urine 
Sugar- 0.5- 2%). 

Detailed history including age, gender, duration 
of diabetes mellitus, type of diabetes and previous 
medical history were noted. Detailed systemic 
examination to rule out any diabetic complications was 
done and ENT examination was carried out by the 
specialist. Fasting and Post-meal Blood Sugar levels 
were determined by Glucose Oxidase method with the 
help of “Selectra-E” machine. Pure Tone air and bone- 
conduction thresholds were obtained by using ‘Elkon 
Digital Audiometer EDA Giga 3’. Type and severity of 
sensorineural hearing loss was classified. 

Data was analyzed using chi-square, Odds 
Ratio and were considered significant if p value is less 
than 0.05. It was done by using Epi Info software 
version 3.4.3. 


RESULTS: 

This study was carried out in 100 cases who 
were already diagnosed as having diabetes mellitus. 
Elderly diabetics were affected more with 
sensorineural hearing loss than young age group (Table 
I). But there was no statistically significant association 
between age of diabetic and incidence of hearing loss 
(p value - 0.98). Male: Female ratio in a study group 
was 2:1 (66 males, 34 females). 72.72% male diabetics 
were having sensorineural hearing loss while 70.58% 
female diabetics were affected with sensorineural 
hearing loss. This indicates that, there was no significant 
association between the sex of diabetics and 
hearing loss . In the current study, 3 out of 5 
Type I diabetic patients had sensorineural hearing 


loss while 71 out of 95 Type II diabetics were showing 
sensorineural hearing loss. This shows no significant 
difference in hearing loss among Type I & Type II 
diabetics. 

There was definite influence of blood sugar 
level on hearing [Table 2]. Uncontrolled diabetic patients 
with high blood sugar levels (88%, 44/50) had higher 
rate of sensorineural hearing loss when compared to 
that of controlled diabetic patients with normal blood 
sugar level (60%, 30/50). This difference is highly 
statistically significant (p value =0.001 & Odds Ratio 
= 4.89). 

Comparison of duration of diabetes with 
incidence and severity of sensorineural hearing loss 
was done [Table 3]. Those who had diabetes more 
than 10 years had higher incidence of sensorineural 
hearing loss (92.85%, 13/14) than those with diabetes 
less than 10 years (70.93%, 61/86). But there was no 
statistically significant association between the two. 

Table 4 compares the hearing loss between 
the diabetics with complications and without 
complications. Sixty seven patients of diabetes mellitus 
had one or more complications like retinopathy, 
neuropathy, nephropathy, non-healing ulcers etc while 
33 diabetics were unaffected of complications. 
Statistical association between diabetics with 
complications and sensorineural hearing loss was found 
to be highly significant (p=0.000004 and Odds Ratio = 
11.63). 

The analysis of air and bone conduction 
thresholds of right and left ear of all diabetics at different 
frequencies were made. The audiograms of the diabetic 
patients had no significant air-bone gap. The hearing 
loss was bilateral sensorineural type with mild to 
moderate degree. Higher frequencies (above 2000Hz) 
were affected more [Table 5 & 6]. 


Table 1- Type and severity of Sensorineural Hearing Loss in patients of various age groups of Diabetes Mellitus. 


Age in years Cases Normal ~ Mild 
hearing 20-40db 
10-20 9 2 6 
21-30 17 5 5 
31-40 20 5 3 
41-50 25 8 2 
51-60 29 6 4 
Total 100 26 20 


X?=0.000, p value=1 
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Sensorineural Hearing Loss 


Mod. Mod.Severe Severe Total 

41-55db 56-70db 71-90db 
1 0 0 7 
6 1 0 12 
9 3 0 15 
9 4 2 17 
12 5 2 23 
37 13 4 74 
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Table 2: Hearing loss at Different Blood Glucose levels. 


Sensorineural Hearing Loss 


Fasting Blood . . 
Group Glucose Ne Oven Nonna Mild Mod Moe Severe 
Level ee HOMME, “50:40d: a1-55do oe . Tie60db) 
56-70db 
Controlled 
Diabetes (50) 80-140me/d1 50 20 13 15 2 0 30 
140-200m¢/dl 26 4 5 14 2 1 22 
Uncontrolled 
Diabetes(50) 201-300m¢/dl 10 2 2 3 2 1 8 
301mg/dl&above 14 0 0 5 i 2 14 
X°= 10.19, p value =0.001 (significant) , Odds Ratio =4.89 
Table 3: Hearing loss in accordance with duration of Diabetes. 
; No. of Sensorineural Hearing Loss 
Duration ; Normal —_—————— 
i ; Diabetes : Mild Mod. Mod. Severe Severe 
of diabetes in year hearing Total 
cases 20-40dB 41-55dB 56-70dB 71-90dB 
I 
cee 46 14 15 15 2 0 32 
<5 years 
ieee 40 i 5 17 6 1 29 
5-10 years 
Group III>10 years 14 1 0 5 5 3 13 
X°=1.2, p value =0.29 
Table 4: Hearing loss in diabetic cases with and without complications. 
Diabetic cases Sensorineural Hearing loss Normal Hearing Total 
With complications 60 a 67 
Without Complications 14 19 33 
Total 74 26 100 


X?= 25.52, p value= <0.0001 (significant) , Odds Ratio = 11.63 


Table 5: Association of Sensorineural Hearing Loss at different Bone Conduction Threshold with controlled and 
uncontrolled Diabetic Group. 


Group of Diabetics Cases with low frequency Cases with High frequency Total Cases 


loss (<2000Hz) loss (>2000Hz) 
Controlled 17 13 30 
Uncontrolled 15 29 44 
Total 32 42 74 


X= 3.70, p value =0.054 


Table 6: Association of Sensorineural Hearing Loss at Different Air conduction thresholds with controlled and 
uncontrolled Diabetic Group. 


Group of Diabetics Cases with low frequency loss Cases with High frequency loss Total 
(<2000Hz) (>2000Hz) 

Controlled 14 16 30 

Uncontrolled 17 27 44 

Total 31 43 74 


X= 0.47, p value =0.49 
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DISCUSSION: 

It is evident from a review of otolaryngology 
literature that the relationship between diabetes and 
sensorineural hearing loss is complex. In the current 
study, hearing status in patients with diabetes mellitus 
was evaluated. It shows that 74.07% diabetics had 
sensorineural hearing loss [Table 1]. Friedman et al “, 
showed a 55% incidence of hearing loss in diabetic 
patients. Weng et all! noted that, 44.8% diabetic 
subjects had profound hearing loss, while Rajendran et 
all®! showed 73% diabetic patients having sensorineural 
hearing loss. 

Age is another variable that could play a 
role in hearing loss. Axelsson et al!” showed that the 
incidence of pure tone hearing loss increases with age 
in patients with diabetes, even after correction for senile 
deafness. In the present study also incidence of 
sensorineural hearing loss was increased with the age 
of diabetics. However, there was no significant 
association between age and sensorineural hearing loss 
(p value 0.98). In our study, males with sensorineural 
hearing loss (72.72%) were slightly more as compared 
with females (70.05%). (Data not depicted in Tables). 
Cullen and Cinnamond! found that male diabetics had 
worse hearing than female patients with diabetes. 

The duration of diabetes in relation to hearing 
loss has also been investigated with no clear association 
(p value 0.29). Celik et all! observed that as the 
duration of diabetes increased to 15 years, incidence 
on hearing loss also increased. After 15 years of 
diabetes, the influence on hearing loss was not 
significant. 

There was a significant association between 
blood glucose level and sensorineural hearing loss (p 
value 0.001) in the present study. All 14 patients who 
had blood glucose level above 301 mg/dl were having 
sensorineural hearing loss (100% incidence). Sixty 
percent controlled diabetics had sensorineural hearing 
loss while 88% uncontrolled diabetics had sensorineural 
hearing loss. Kurien et al"! carried out the study on 30 
diabetic cases & found that there was maximum 
incidence of sensorineural hearing loss of high 
frequency when blood glucose level was higher than 
normal. 

There was strong association between diabetic 
complications and sensorineural hearing loss (p value 
<0.01) in our study. Diabetics with one or more 
complications had high incidence of sensorineural 
hearing loss (60 patients out of 67) than those without 
diabetic complications (14 patients out of 33). Kurien 


et all! also found that patients without complications 
had relatively lower level of sensorineural hearing loss 
as compared to patients with diabetic complications. 
Taylor and Irwin!'®! reported that almost 70% of their 
adult diabetics had hearing impairment. This occurred 
more commonly when retinopathy was present. Parving 
A"'l in his study of 20 patients with diabetic 
microangiopathy did not find correlation between 
hearing impairment and angiopathy as well as 
neuropathy. Hearing loss in diabetic patients in the 
current study was pure sensorineural hearing loss. 
Audiograms of those patients had no significant Air- 
Bone gap. Hearing loss was more in higher 
frequencies. This result was supported by previous 
studies.?:°*! But Fagcho Ma et al,!!7! and Friedman et 
all4! observed the strongest association of hearing loss 
at lowest frequency at 500Hz. However, in our study, 
it was observed that, more number of patients (Total 
42) were having higher frequency sensorineural hearing 
loss (> 2000Hz). 


CONCLUSION: 

The diabetic subjects had higher hearing 
threshold with bilateral mild to moderate degree 
sensorineural hearing loss. Age, gender of diabetic 
patient and duration of diabetes had no significant 
correlation with hearing loss. Since blood glucose level 
and diabetic complications had strong association with 
sensorineural hearing loss. Diabetic patients with poor 
control of blood glucose level have increased risk of 
hearing loss and may be an under diagnosed 
complication of diabetes. 

While considering sensorineural hearing loss 
to be a consequence of diabetes, a metabolic 
assessment may be useful for patients presenting with 
hearing loss so as to reduce the high rate of 
undiagnosed diabetes mellitus in the community. On 
the other hand, routine screening for hearing loss in 
diabetes patients may also be helpful to diminish co- 
morbidities among them and improve their quality of 
life. 
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ABSTRACT: 


The bicipital aponeurosis, also called lacertus fibrosus, is a band of fibres arising from the tendon of biceps 
brachii muscle getting inserted on to the upper part of the posterior border of ulna. The function ascribed to the aponeurosis 
is of protection of the median nerve and the brachial artery, which pass deep to it. The bicipital aponeurosis also performs 
the important function of drawing the posterior border of the ulna medially during supination of the forearm. Various 
clinical cases have been reported implicating the aponeurosis in causation of clinical conditions like median nerve entrapment, 
compression of brachial artery, pronator syndrome etc. We report three cases of variant bicipital aponeurosis found during 
the routine dissection for teaching undergraduate medical students (year 2012-13). The cases include thickened tendinous 
slips bordering the aponeurosis, a third head of biceps forming the aponeurosis and the aponeurosis giving rise to some 


Case Series 


muscle fibres which join externsor carpii radialis muscle. 


KEY WORDS: Biceps brachii, bicipital aponeurosis, brachial artery, median nerve, supination 


INTRODUCTION: 

Biceps brachii is one of the most variable 
muscle in the human body in terms of number and 
morphology. Anatomical texts describe biceps brachii 
as having two heads, the short head arising from a 
thick flattened tendon from the apex of the coracoid 
process and the long head from the supraglenoid 
tubercle of the scapula. The two tendons lead to 
elongated bellies that, although closely applied, can be 
separated to within 7 cm or so of the elbow joint. At 
this joint, they end in a flattened tendon which is 
attached to the rough posterior area of the radial 
tuberosity. The tendon has a broad medial expansion, 
the bicipital aponeurosis, which descends medially 
across the brachial artery to fuse with the deep fascia 
over the origins of flexor muscles of the forearm.!!! 

The bicipital aponeurosis attaches the biceps 
brachii to the posterior border of ulna, the distal end of 
which is drawn medially in supination. Thus, it assists 
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the main tendon of biceps during supination. The 
aponeurosis is also believed to protect the neurovascular 
bundle on the antecubital fossa.”! 

Although the variations in the origin of biceps 
brachii are plenty, there are a very few cases reported 
on the variations in the insertion of this muscle. The 
knowledge of the accessory tendon of the biceps is 
crucial in avoiding pitfalls while performing tendon 
reconstruction and repair in cases of avulsion.!! 

The present variations could be useful in 
understanding the cause of neurovascular symptoms 
and unusual displacement of the bone fragments 
subsequent to fractures in that region. 


CASE PRESENTATION: 

We report 3 cases of variant bicipital 
aponeurosis observed during routine dissection for 
teaching undergraduate medical students [year 2012- 
13]. The bicipital aponeurosis is usually formed from 
the main tendon of biceps. However, in the present 
study it was noted that the aponeurosis also received 
or contributed some fibres to other sources. 


CASE — 1: 
In right upper limb ofa 41 years old adult male 
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Figure 1: Extra muscle fibres originating from bicipital aponeurosis 
(E) and merging with the muscle belly of Flexor carpi radialis (FCR). 
RA: radial artery, FCR: flexor carpi radialis, E: extra muscle fibres 
originating from bicipital aponeurosis, BT: tendon of biceps 


cadaver variant biceps brachii muscle was found. The 
muscle had a normal origin and course. However, some 
muscle fibres originated, distally towards insertion, from 
the bicipital aponeurosis and the terminal part of tendon 
of biceps brachii muscle. These muscle fibres crossed 
the cubital fossa from lateral to medial side, over the 
radial artery, and merged with the muscle belly of flexor 
carpi radialis muscle [Figure 1]. 


CASE — 2: 


Ina male cadaver, aged 30 years, on right side, 


a third head of biceps was observed. This head 
originated from the superomedial aspect of the 
brachialis muscle. The muscle fibres of this head, 
instead of joining the main tendon, independently 
formed an aponeurosis which crossed the cubital fossa 
and merged with the lower margin of bicipital 
aponeurosis formed by the main tendon of biceps 
[Figure 2]. 


CASE — 3: 

In the right upper limb of an adult male cadaver 
aged 36 years, the origin of the muscle was normal. 
But distally two discrete tendinous slip were seen to 
be arising as a continuation of medial and lateral most 
fibers of biceps brachii muscle respectively. The lateral 
slip merged with the bicipital aponeurosis. The medial 
tendinous slip passed deep to the brachial artery and 
then merged with bicipital aponeurosis. The brachial 
artery thus passed through the fibrous tunnel formed 
by the bicipital aponeurosis and the medial tendinous 
slip [Figure 3]. 


DISCUSSION: 

There is abundant literature regarding the 
variations in origin of biceps brachii muscle and its 
supernumerary heads. But, the anatomy of distal biceps 
tendon still needs to be explored through contemporary 
research since the transition of muscle into the tendon 
remains vaguely understood. 

Joshi SD et al (2014) reported that bicipital 
aponeurosis in its proximal part is contributed by the 
short head and distally it was derived from the fascial 
sheath over the tendon of long head of biceps."4! 

Eames et al (2007) suggested that the bicipital 
aponeurosis may either be derived from long and short 
heads respectively in two distinct parts or may arise 
singly from interdigitating fibres of both heads.”! 

Paval and Mathew (2006) reported a variant 
biceps brachii insertion in which some of the muscle 
fibres formed two tendinous slips. One slip passed 
superficial to the brachial artery and median nerve and 
merged with the fascia covering the flexor carpi ulnaris 
and the other slip passed deep to the nerve and the 
vessel and attached to medial supracondylar ridge of 
the humerus."! 

Bhat et al (2012) reported a tendinous slip 
originating from the undersurface of bicipital aponeurosis 
which became muscular and gave extensions to both 
pronator teres and flexor carpi radialis. They suggested 
that the knowledge of the muscular variations, in any 
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Figure 2: Third head of biceps (TH) independently forming an 
aponeurosis (A*) which merges with the lower margin of bicipital 
aponeurosis (A).BB: biceps brachii muscle, TH: third head of biceps, 
ME: medial epicondyle, A: bicipital aponeurosis, A*: aponeurosis 
formed by third head of biceps. 
region, might be important for explaining the uncommon 
neurovascular symptoms, due to their unusual 
association with the neurovascular bundles in that 
area. !¢1 

In our 1*case a muscular slip to the flexor carpi 
radialis passed over radial artery and in 3“ case brachial 
artery passed between the fibrous tunnel formed by 
bicipital aponeurosis and medial slip from medial side 
of biceps. These aberrations in the aponeurosis may 
thus cause compression of the underlying vessels. 

In our 2™ case, a third head of biceps was 
found and it flared out forming an aponeurosis which 
merged with the bicipital aponeurosis formed by the 
main tendon. 

Such findings could be useful for the surgeons 
as the accessory head and its aponeurosis could provide 
additional strength or cause unusual displacement of 


Figure 3: Two Tendinous slips (TS) originating from the biceps 
brachii (BB) and merging with the bicipital aponeurosis (A). 

BB: biceps brachii muscle, TS: tendinous slips, BA: brachial artery 
A: bicipital aponeurosis, ME: medial epicondyle. 


the bone fragments subsequent to fractures.4! The 
double tendon insertion may also allow an element of 
independent function of each portion of the biceps.”! 
The knowledge of such muscular variations may be 
important during surgeries of the arm and elbow. 
Investigators have suggested that in cases of biceps 
tendon injury anatomic repair to both the distal tendon 
and the bicipital aponeurosis are required to prevent 
the known complication of decreased range of elbow 
motion, specifically of supination.'-7! In addition, these 
variations in the musculature may also cause diagnostic 
perplexities while interpreting MRI or CT scans. !°! 
These extra slips to and from the aponeurosis can be 
explained embryologically by the fact that in the fourth 
week of intrauterine life the confined somites are 
individually migrating to the developing limb bud, but 
later several fuse to form a specific muscle. 
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Topographic and temporal molecular regulation leads 
to patterning of the muscles via differential growth and 
also by apoptosis. The imbalance in this process may 
lead to presence of additional slips to or from the 
bicipital aponeurosis."! 

Besides being the causative factor for above 
mentioned clinical conditions, these variations may also 
have some functional relevance. 

Benjamin (2009) suggested that the region 
where a tendon, ligament or joint capsule attaches to a 
bone is an area of great stress concentration. Some 
tendons and ligaments, therefore, flare out at their 
attachment site to gain a wide grip on the bone and 
have fascial expansions to the neighboring structures 
to reduce this stress, as in the case of aponeurosis of 
bicep brachii."! 

Eames et al (2007) have also stated that the 
bicipital aponeurosis may stabilize the tendon of biceps 
brachii distally. In doing so, it reduces movement near 
the insertion site and thus stress concentration at that 
site.) 

The numerous variations reported in origin and 
those found in insertion suggest that biceps is a still 
evolving muscle. The human ancestors required a more 
forceful supination for throwing stones or spears at their 
pray. 

Evolutionary evidences suggest that the 
Neanderthals had larger bicipital tuberosities than the 
modern humans and that they were probably able to 
use their biceps for supination over a wider range of 
pronation-supination. It is possible that they relied more 
on their biceps for forceful supination without the 
assistance of the supinator muscle like in modern 
humans. !'°! 

The forearms of H. sapiens are less powerful 
in pronation and supination."''! Now supination is only 
needed during screwing-unscrewing movements, 
opening a door knob or picking up the food and taking 
it to mouth. But in sportsmen performing Discus throw 
or Javelin throw, again a powerful supination is required 
and hence they develop stronger biceps. 


CONCLUSION: 

The variations seen in bicipital aponeurosis may 
be the cause of unusual neurovascular symptoms due 
to entrapment of underlying vessels and nerves. It may 
also lead to unusual displacement of bone fragments 


subsequent to a fracture or it may cause confusion 
during interpretation of a CT or MRI scan. These extra 
slips to or from the aponeurosis may also help in 
distribution of stress concentration and may function 
independently. Therefore, while performing surgery for 
avulsion injuries or tendon rupture both the main tendon 
as well as aponeurosis should be repaired to provide 
full range of supination. 

The gradual changing need for less powerful 
pronation-supination, as suggested by the archaeologi- 
sts, may be the cause of these variations in bicipital 
aponeurosis. Thus, the variations found in bicipital 
aponeurosis are important clinically and functionally as 
well as it holds some evolutionary significance also. 
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We report an extremely rare case of extragonadal retroperitoneal yolk sac tumour in an 8 month old male baby 
presented with gradual abdominal distension and failure to thrive since 5 months. Ultrasound revealed a well defined 
isoechoic mass in left side, compressing lower pole of left kidney causing mild hydronephrosis. Surgical intervention 
revealed a tumor mass extending from left hypochondrium to left iliac fossa & pelvic cavity. Histopathological examination 
showed extragonadal yolk sac tumour. Immunohistochemical stain for alpha-fetoprotein and cytokeratin AE1/3 were 


positive in the tumour cells. 


KEY WORDS: Alphafetoprotein, extragonadal germ cell tumor, retroperitoneal, yolk sac tumor. 


INTRODUCTION: 

Germ Cell Tumours in children are relatively 
uncommon, presenting approximately 3% of all 
paediatric malignancies."'! Extragonadal Germ Cell 
Tumours constitute only 1-5% of all Germ Cell 
Tumours.”! The most common extragonadal site in 
infancy is saccrococcygeal followed by mediastinum, 
intracranial and retroperitoneum.The classical theory 
of pathogenesis of extragonadal yolk sac tumor (YST) 
suggests that it arises from local transformation of 
misplaced primordial germ cells. From the fourth to 
the sixth week of embryogenesis, germ cells migrate 
through midline dorsal mesentery. A remnant of tissue 
anywhere along migration course can be a site of GCT 
in future.” 

The histopathological features of Yolk Sac 
Tumour are distinctive, with proliferation of tubular & 
papillary structures and sinusoidal formation from 
fibrovascular cores lined by tumor cells (Schiller-Duval 
bodies) with frequent mitotic figures.) Periodic acid- 
Schiff-positive hyaline globules can be identified. Alpha 


fetoprotein (AFP) is an important marker in this 
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neoplasm. Predicting the behavior of these tumors is 
difficult because it is highly variable and depends on 
many factors, including patient age, anatomic site and 
clinical stage."4! 

Germ cell tumour constitute only 3% of all 
pediatric malignancies."'! Among all germ cell tumours 
only 1-5% are extragonadal."! In all extragonadal germ 
cell tumour of infancy retroperitoneum site is seen in 
only 4% cases."! These facts make this case report 
very interesting as the age of presentation and site of 
tumour are very rare. 


CASE REPORT: 

We present a very rare case of an 8 month old 
male child diagnosed as ‘extragonadal pure yolk sac 
tumor’ after extensive workup. 

The baby presented with gradual abdominal 
distention and failure to thrive since 5 months. On 
general physical examination, child had tachypnoea, 
tachycardia and fever. On per abdomen examination, 
a mass was palpable with ill defined margin, nodular 
surface extending from umbilicus to left iliac fossa. 
Other systemic examinations were within normal limit. 
Ultrasonography revealed a well defined soft tissue 
mass of size 8 cm x 7.7 cm in retroperitonium comp- 
ressing lower pole of left kidney causing subsequent 


hydronephrosis. Extensive examination for metastases 
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Figure 1: Gross Microphotograph shows multiple greyish-white to 
greyish-brown soft to firm tissue pieces. 


Figure 2: Microphotograph (10X) shows glomerulide structure 
Known as Shiller Duval body (arrows). 


Figure 3: Microphotograph (40X) shows glomerulide structure 
Known as Shiller Duval body (arrow). 


demonstrated no abnormalities. Explorative laprotomy 
with tumour excision was done. Grossly, We received 
multiple greyish-white to greyish-brown soft to firm 


tissue pieces, largest one was measuring 8x7x3 cm, 


firm in consistency [Figure 1]. Cut section was greyish- 
brown, friable with mucoid material. On Microscopy, 
section showed presence of empty spaces surrounded 
by primitive cuboidal cells. At places, tumour cells were 
arranged in glomeruloid structure surrounding the blood 
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Figure 4: Immunohistochemistry. Microphotograph shows diffuse 
Alphafetoprotein positivity and Schiller Duval Body (arrow). 
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Figure 5: Immunohistochemistry. Microphotograph showing 
reticular pattern (arrow) with diffuse Cytokeratin AE1/3 positivity. 
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vessels knowns as Schiller Duval bodies [Figure 2 & 
3]. Reticular and pseudopapillary patterns were also 
seen. On Immunohistochemistry, Alpha fetoprotein 
[Figure 6] and Cytokeratin AE1/AE3 [Figure 5] 
showed diffuse positivity. 


DISCUSSION: 

Germ Cell Tumours may occur in gonadal or 
extragonadal sites. In children younger than 15 years, 
the most common primary sites of Germ Cell Tumour 
are the ovary (26%), coccyx (24%), testis (18%) and 
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brain (18%).'°! In infancy, sacrococcygeal tumors 
predominate, while other extragonadal sites being 
mediastinum (4%), retroperitoneum (4%) and vagina 
(2%).©) 

Germ cells tumours are a heterogeneous group 
of very rare tumors that arise from primordial germ 
cells ina variety of sites, either in the gonads or, following 
aberrant germ cell migration, in (mostly midline) 
extragonadal sites, from the brain to the sacrococcygeal 
region. These primordial germ cells can give rise to 
either germinomas (seminoma/dysgerminoma) or 
tumours that differentiate towards embryonal 
(teratoma) or extraembryonal (Yolk Sac Tumour, 
choriocarcinoma) cells.!”) 

In spite of a common origin, these tumors 
demonstrate diverse clinical, radiological, morphological 
and histological variations."! 

Primary retroperitoneal extragonadal germ cell 
tumors are rarely encountered neoplasms that occur 
without an apparent gonadal primary lesion.”! Purely 
retroperitoneal germ cell tumors in pubertal/ 
postpubertal children most likely represent metastases 
from an undiscovered or occult primary tumor in the 
testicle. A testicular primary tumor must be excluded 
clinically. Germ cell tumors follow a predictable pattern 
of spread via the lymphatic drainage to the 
retroperitoneal nodes, with the exception of 
choriocarcinoma, which has the tendency for early 
hematogenous spread.!"'°! 

Patients with primary retroperitoneal germ cell 
tumors have a higher risk of developing a testicular 
malignancy."''! In those cases of retroperitoneal 
extragonadal germ cell tumors, no abnormality can be 
found in the testis at the time of initial presentation. It 
may take as many as 8 to 18 years after removal of 
the retroperitoneal lesion for the testicular lesion to 
manifest."! 

Because of the poor prognosis of a 
retroperitoneal extragonadal germ cell tumor, surgery 
after primary treatment with chemotherapy plays an 
important role.!'?) 

Histopathological examination of pure yolk sac 
tumour shows Schiller-Duval bodies, which are 
pathognomonic of yolk sac tumour. Schiller - Duval 
bodies are seen in less than 20% of cases. 

Immunohistochemically, Yolk Sac Tumours 
stains Positive with Alpha Fetoprotein, Cytokeratin 
AE1/3, Placental alkaline phosphatase and is Negative 
for EMA and CK7. Positive staining for 
Alphafetoprotein is characteristic of yolk sac tumour. 


Staining for Alpha fetoprotein is variable and often 
patchy. Diffuse staining is not seen in every tumour. 
Presence of tumor markers such as serum AFP and 
serum beta HCG aids in the diagnosis.!!*! 

Pawar NP et al reported a case in a 2 year 
child of ‘Extragonadal Sacrococcygeal Pure Yolk Sac 
Tumor’. Histopathological examination revealed tumor 
composed of round to oval cells having mildly 
pleomorphic, hyperchromatic nuclei and moderate 
amount of eosinophilic cytoplasm arranged pre- 
dominantly in microcystic pattern. Well vascularized 
intervening stroma showed myxoid degeneration. No 
other germ cell elements were identified. Immuno- 
histochemistry examination was strongly positive for 
Alpha-fetoprotein (AFP) and cytokeratin and negative 
for epithelial membrane antigen (EMA).!'3! These 
finding are consistent with our case except for the site. 

Arafah M et al reported a case of a vaginal 
yolk sac tumor in a 5-month-old female infant. The 
serum alphafetoprotein was elevated, and a biopsy 
revealed a vaginal yolk sac tumor. The patient was 
given six cycles of chemotherapy and continues to be 
disease-free on follow up!'*!. However, in our study 
Serum alphafetoprotein was not done. 

Tinica G et al reported a rare case of germ- 
cell tumor localized at the level of the anterior 
mediastinum in an 36 year old adult patient. 
Histologically, the tumoral mass proved to be a 
carcinoma with papillary and tubular growth patterns. 
Immunohistochemical stains for alpha-fetoprotein were 
positive in the tumor cells, while stains for 
carcinoembryonic antigen and placental like alkaline 
phosphatase were negative.!'*! The findings like age 
and site of the tumour are contradictory to our study. 

In our case, we reported Extragonadal pure 
yolk sac tumour in Retroperitoneum. On histopathology, 
Schiller Duval bodies which is pathognomic of yolk sac 
tumour was seen. Reticular and pseudopapillary 
patterns were seen. Immunohistochemistry was 
diffusely positive for Alpha fetoprotein and Cytokeratin 
AE1I/AE3. 


CONCLUSION: 

Retroperitoneal Extragonadal Germ Cell 
Tumours in children are uncommon. These tumors can 
present at times with atypical features not commonly 
described elsewhere, resulting in diagnostic and 
therapeutic difficulties. Awareness of extreme diversity 
of clinical, radiological, morphological and histological 
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diversity with which these tumors may present is helpful 7. 
in planning appropriate management. 

Early detection of such tumors by combined 
approach is important because these tumors are 
sensitive to chemotherapy with good prognosis. 
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ABSTRACT: 


Rectal foreign body is no longer a medical oddity. It is encountered often in the surgical practice. Anorectal 
eroticism with a wide variety of phallic substitutes comprises most of the cases. The presence of such a foreign body in the 
rectum has always been a challenge to the surgeons taking care of these patients. Numerous ingenious approaches have 
been devised to remove these impacted objects. Diagnosis of rectal foreign bodies is usually made by history, digital 
examination of the rectum, endoscopy and radiography. Majority of the cases are treated by transanal retrieval. Laparotomy 
is only required in impacted foreign body and/ or with perforation peritonitis. We are reporting a case of trans-anal 
introduction of a steel tumbler into the rectum by a patient who was eventually diagnosed as ‘Behavioural Problem with 
Borderline Intelligence’. The management of retained rectal foreign body has also been shown herein as a simple flow 


Case Report 


diagram. 


KEY WORDS: Borderline intelligence, foreign body, rectum. 


INTRODUCTION: 

Rectal foreign bodies are most frequently 
associated with anal eroticism. Various foreign bodies 
and their management have been reported, including 
bottles, spray cans, hosepipes, iron bars, and toys. Their 
misuse poses risk of serious injuries such as 
perforation. Management of rectal foreign bodies should 
begin with diagnosis. Primary clinical and rectal 
examination should be performed, followed by plain 
abdominal or pelvic X-rays. Depending on the position 
of foreign body, various options exist for its retrieval." 


CASE REPORT: 

We report the case of a 40 year-old male patient 
who presented to Emergency Room (ER) of RMCH 
Bangalore with complaint of constipation for 3 
days. There was no history of abdominal pain, distension 
or vomiting. On clinical examination, abdomen was flat, 
soft and non-tender, and bowel sounds were heard. 
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Per rectal examination in left-lateral position revealed 
a hard smooth object palpable about 4 cm above the 
anal orifice, the upper border of which was not felt. 
Even after repeatedly asking the patient, he denied any 
foreign body insertion through the rectum or per-rectal 
bleed. An abdomino-pelvic plain radiograph was taken 
which showed a foreign body (tumbler) in the region 
of the rectum, obliquely placed, with the open-end 
facing downwards [Figure 1]. After further questioning, 
the patient admitted to deliberate insertion of the foreign 
body per rectally, when he was challenged by his friends 
four days back. The patient had tried unsuccessfully 
to retrieve the foreign body himself. 

A single gentle attempt of digital removal of 
the object was made in the examination room with liberal 
surface anaesthesia, but was unsuccessful. After valid 
consent, the patient was taken to the operation theatre 
(OT) for further management. Under spinal 
anaesthesia, in lithotomy position, anal dilatation was 
done. A steel tumbler was noted to be obliquely placed 
with its open-end facing downwards. There was a 
partial thickness tear noted in the anal canal mucosa 
from 4’o clock to 6’o clock position, about 4 cm from 
the anal orifice along with mucosal edema (Figure 2), 
which might have occurred during the patient’s 
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Figure 1: Plain Abdomino-pelvic X-ray showing foreign body 
(tumbler) 


Figure 2: Proctoscopy showing tear in the Anal canal mucosa. 


deliberate attempt to forcefully remove the foreign 
body. The distal most part of the tumbler was grasped 
with a pair of forceps. With good lubrication and proper 
retraction, the tumbler [Figure 3] was manipulated out 
of the anal canal without causing any further damage. 
The tear in the anal canal was primarily repaired. Sitz 
bath and antibiotics were administered from post 
operative day one (POD 1). The patient had an 
uneventful post-operative period. Psychiatric 


Figure 3: Foreign body removed (steel tumbler) 


consultation was sought and after thorough evaluation, 
the patient was diagnosed to have ‘Behavioural Problem 
with Borderline Intelligence’. He was discharged on 
the 5" day with appropriate medication. The patient 
was followed up in our OPD after 2 weeks and he 
was doing well. 


DISCUSSION: 

Rectal foreign bodies are an unfortunate source 
of both humour and clinical intrigue for the surgical 
community. The incidence of rectal foreign bodies is 
unknown.) Even though the age of patients with 
retained rectal foreign bodies ranges from 14 to 76 
years, there has been a case reported with retained 
rectal foreign body (a broken thermometer) in a 50 
days-old baby.'3! Retained rectal foreign bodies are more 
commonly seen in males."! 

No reliable data exists regarding the frequency 
of rectal foreign bodies.! Older literature consists of 
occasional case reports, but, more recently, case series 
and descriptions of evaluation and extraction techniques 
have been documented. It is likely that the use of 
various objects for anal eroticism is increasing, resulting 
in an increased incidence of retained rectal foreign 
bodies. 

Foreign bodies of various types have been 
reported earlier. The variety of objects removed from 
rectum defies our imagination. Incidence varies from 
place to place, more commonly seen in Eastern Europe 
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Flowchart 1: Treatment Algorithm of Retained Rectal Foreign Bodies. 
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and uncommon in Asia.'! There are several means of 
access to the rectum by foreign bodies.'*! They are 
listed as follows: 1) Auto-erotic instrumentation, 2) 
Assault or injury, 3) Diagnostic or therapeutic 
instrumentation, 4) Ingestion, 5) Erosion or entrance 
from adjacent tissues. Most such cases are seen as a 
result of erotic activity, wherein even large objects like 
bulbs, glasses, beer bottles, etc have been seen."! 

Objects inserted for sexual stimulation are 
typically blunt. Repeated insertion of rectal foreign 
bodies results in increasingly lax rectal tone, which 
allows patients to insert progressively larger objects 
that may be more difficult to remove."7! 

This may be achieved by self introduction or 
with the help of a partner and often it may slip from 
the grip of the person or might get sucked in and get 
lodged in the rectum. There are instances in which 
foreign bodies have been introduced in the rectum 
accidentally, still further as a means of assault or for 
the reason of torture. There are also reports of self 
introduction of drugs in rectum for the purpose of 


Abdomino-pelvic x-ray 


High- lying 
Foreign body 


Endoscopic 
extraction 


+] - Pneumatic extraction 
under Fluoroscopic guidance 
+]. 
Follow-up Laparotomy 


concealment by drug traffickers. Self-introduction of 
foreign body for prostatic massage or due to curiosity 
in young adults for experimentation is also reported. 
But they come to light only after the foreign body slips 
beyond grip and self-effort of extraction is unsuccessful 
and further assistance is required. There are cases 
reported for accidental insertion of foreign body in 
rectum and instances where cause could not be 
ascertained (Munchausen syndrome by proxy).!®*! 
Other causes for insertion are diagnostic or therapeutic 
reasons (examples would be a broken rectal 
thermometer and broken enema catheter tips), self 
treatment of anorectal disease (constipation), 
Klismaphilia (use of enemas for gratification). Rarely 
a swallowed object may reach the rectum for e.g. fish 
bone, swallowed tooth etc. The object length varies 
between 6 and 15 cm and larger objects are more prone 
for complications.) Eftaiha et al!'"! classified foreign 
bodies in rectum as high lying or low lying depending 
onits relation with recto-sigmoid junction. Objects lying 
above recto-sigmoid junction are considered high lying 
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and are difficult to remove per-rectally even with 
procto-sigmoidoscope. 

Inserted foreign bodies are more frequently 
brought to the clinician’s attention because of one’s 
inability to remove the object. An accurate history may 
be impeded by the patient’s embarrassment, which is 
also responsible for delays in presentation. Fabricated 
histories are not uncommon, but gastrointestinal 
symptoms such as rectal or abdominal pain, decreased 
bowel movements, or bloody stools may signal real 
complications. The physician should seek an accurate 
history in a nonjudgmental and supportive manner, 
obtaining information about the substance, size, and 
shape of the object, duration of impaction, attempts at 
removal, and any symptoms that have occurred since 
insertion. The patient should be questioned regarding 
the possibility of assault."7! 

Abdominal and rectal pains, bleeding per rectum 
are the common presenting symptoms."! Patients may 
also present with constipation as in our case. Very 
rarely they may present with abdominal distension, signs 
of perforation and peritonitis. Per rectal examination 
is the cornerstone in the diagnosis, but in cases where 
history of foreign body insertion is available, it may be 
performed after X-ray abdomen to prevent accidental 
injury to the surgeon from sharp objects."! A digital 
rectal exam followed by anoscopy may reveal the object 
or signs of trauma proximal to the anal verge. Plain 
abdominal X-rays are indicated in almost all cases. 
Hollow objects may have a gas pattern in their general 
shape. Radiolucent objects may require the use of rectal 
contrast; however, in these cases computed tomography 
may be the better modality to definitively diagnose the 
foreign body. Computerized Tomography (CT) scans 
should be reserved for those with potential sepsis or 
equivocal peritoneal signs. !"!! 

Complications include bleeding, perforation!®'”! 
and peritonitis, infection or mucosal tear like in our case. 
Intussusception of intestine through the rectal foreign 
body has also been described in the literature.'!3! Death 
resulting from rectal insertion of foreign objects is rare. 
Byard et al!'*! described the case of a 56-year-old man 
attempting stimulation via the insertion of a shoehorn 
into his anus, tore his rectum, did not seek medical help, 
and bled to death. 

The treatment of rectal foreign bodies has been 
discussed in the medical literature for many years. 
Controlled studies of patients with rectal foreign bodies 
have not been conducted, and the literature is largely 
anecdotal. These patients usually present to the ER 


because of pain, often after multiple attempts to remove 
the object. Presentation is almost always delayed 
because of embarrassment. The keys to adequate care 
for these patients are a) respect for their privacy; b) 
evaluation of the type and location of the foreign body; 
c) decision whether removal can be performed in the 
ER or if operative referral is needed, and d) use of 
appropriate techniques for removal. Caregivers should 
refrain from making comical remarks concerning the 
nature of the problem and prevent invasions of the 
patient’s privacy by curious hospital staff. Low-lying 
rectal foreign bodies are normally palpable by digital 
examination and are candidates for ER removal. 
Objects that are above the sacral curve and recto- 
sigmoid junction are difficult to visualize and remove, 
and they are often unreachable by rigid procto- 
sigmoidoscope. Frequently, delay in presentation and 
multiple attempts at self-removal lead to mucosal edema 
and muscular spasms, further hindering removal.! 
Extraction of high lying foreign bodies should be 
performed in an operating room with general or regional 
anesthesia. The use of surgical instruments such as 
forceps or endoscopy might be indicated for foreign 
body extraction."'! The treatment of retained rectal 
foreign bodies is summarised herein [Flowchart 1]. 
There are a few basic principles in removing 
a large foreign body trans-anally. The first rule is that 
the object has to be within reach of the fingers or a 
clamp to obtain an adequate grasp on the object. Another 
requirement is to have a full relaxation of the anal 
sphincter muscles. This can be achieved by a local, 
spinal, or general anesthesia. Last, the suction effect 
has to be broken. The lithotomy position is the most 
versatile because of the ease with which bimanual 
manoeuvres can be performed, if needed."'*! Extraction 
with a pneumatic dilatation balloon, inflated above the 
foreign body, may be an elegant and safe alternative 
when conventional techniques fail.!'*! A standard 
Foley’s catheter may be difficult to use because of its 
inherent flexibility, and at times it may be difficult to 
pass the Foley past the object. Therefore, it is 
recommended that a three-way Foley catheter with a 
large balloon be used. A well lubricated catheter is 
advanced past the object and the balloon inflated. If a 
three-way Foley is unavailable, a small-diameter endo- 
tracheal tube can be used. In either case, the catheter 
with the balloon inflated or the endo-tracheal tube is 
then slowly withdrawn. However, care must be taken 
not to force either tube past the object because of the 
risk of iatrogenic perforation. Two Foley’s catheters 
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can be utilized if the object tapers near its distal end.!""! 
Rectal foreign bodies have also been removed in babies 
as young as 50 days old using foley’s catheter under 
fluoroscopic control.!3! If these methods fail or clinical 
or radiologic diagnosis shows signs of perforation or 
peritonitis, laparotomy might be the final solution to 
retrieve the foreign body and/or repair any damaged 
tissue."] Open surgery should be reserved only for 
those patients with overt peritonitis or pelvic sepsis."'7! 
There have also been reports of the foreign body causing 
so much damage that necessitated a Hartmann’s 
procedure."'*’! After successful extraction, patients 
should be observed and psychological consultation 
should be offered. 


CONCLUSION: 

Retained rectal foreign bodies may be a matter 
of humour for the population in general and a cause of 
embarrassment for the patient, but not to the doctor. 
The surgeon in the ER is expected to be fully aware of 
the nature and also the consequences of such cases. 
Every attempt should be made to take the patient into 
confidence and extract an accurate history. Appropriate 
treatment to remove the retained foreign body does 
not ensure the completeness of the treatment. 
Psychiatric consultation should be provided to each of 
them including counselling wherever indicated along 
with regular follow-up. 
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ABSTRACT: 


Axillary artery pulsations serve as a landmark for clinical procedures like brachial plexus block and subclavian 
vein puncture. Axillary artery is also increasingly being utilized as a graft for coronary artery bypass. The present article 
reports a rare case of axillary artery variation. In this case, gross deviation from the normal anatomy was observed in an 
adult embalmed cadaver. Axillary vein arched over the second part of axillary artery and then continued posterior to the 
artery throughout its course. A variant relationship of brachial plexus cords and branches to the artery was also observed. 
All the cords and their branches were posteriosuperior to the axillary artery in abducted position of arm. The immediate 


Case Report 


posterior relation of axillary artery in its second and third part was axillary vein and ulnar nerve. 
This variation may have important clinical implications while performing subclavian vein puncture for central 
venous line and brachial plexus blocks. Knowledge of such variations is also important in interpreting images and in 


carrying out surgical and anaesthetic procedures involving axillary artery. 


KEY WORDS: Axillary artery, axillary vein, brachial plexus, brachial plexus block, subclavian vein 


INTRODUCTION: 

Standard textbooks of Anatomy describe 
axillary artery extending from outer border of first rib 
up to the lower border of teres major muscle. This 
artery is closely surrounded by important neurovascular 
structures namely, brachial plexus cords, their branches 
and the axillary vein. Axillary artery enjoys a relatively 
constant relationship with the surrounding neurovas- 
cular structures.!'*! Variations in branching pattern of 
axillary artery are quite common. Ample literature is 
available describing divergent patterns of branching viz. 
different branches arising from common trunk; absence 
of one or multiple branches; origin of branches from 
one of its branches. These variant branches often take 
a deviant course to reach to the region supplied by 
them.!"3] 

Subclavian vein puncture and brachial plexus 
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blocks via the ‘supraclavicular’ and ‘axillary’ 
approaches are established clinical procedures.!!*151 
These procedures require thorough knowledge of 
normal and variant relationship of axillary artery with 
the vein and the brachial plexus. Recent clinical 
literature suggests that utilization of axillary artery graft 
for coronary artery bypass is a safe and effective 
procedure.!'*! Axillary - axillary artery bypass is also 
becoming treatment of choice in subclavian artery 
occlusive diseases.!'7! The normal and variant anatomy 
of the axillary artery thus assumes significance 
especially with regards to its course and relations with 
the neurovascular structures. 

The present case is unique because it describes 
an unreported variant course and relations of axillary 
artery along with its variant branching pattern. 


CASE REPORT: 

Arare variation of axillary artery was observed 
during routine dissection in the left upper limb of an 
adult embalmed male cadaver in the Department of 
Anatomy, All India Institute of Medical Science, Bhopal. 
The variations were observed in the course, relations 
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and the branching pattern of the axillary artery. No 
variation was observed on the contralateral side. 


Variant course and relations of axillary artery: The 
artery in its second and third part had a gentle sinuous 
(like the letter ‘s’) course even in abducted position of 


part of the axillary artery and then continued posterior 
to it. A variant relationship of the brachial plexus cords 
and the branches was also observed. All the cords and 
their branches were posterio-superior to the axillary 
artery in abducted position of arm. The immediate 
posterior relations of the axillary artery in the second 


the arm. This was further accentuated when the arm 


and the third part were the axillary vein and the ulnar 
was adducted. The axillary vein arched over second 


nerve [Figure 1]. 


Cords of 
brachial 


is seen. The axillary vein is seen arching over and coursing posterior to the artery. The brachial plexus cords and branches are seen 
posterosuperior to the artery in abducted position of arm. Ulnar nerve is seen coursing posterior to the artery. AA= axillary artery; AV= 
axillary vein; CB= coracobrachilis muscle; CL= clavicle; PM= pectoralis minor muscle; SA= scalenus anterior muscle; UN = ulnar nerve. 


Figure 2: Showing variant branching pattern of the axillary artery. Bl represents common trunk and B 2, 3, 4 represent successive 
unnamed branches of axillary artery. AA= axillary artery; ACH= anterior circumflex humeral artery; CB= coracobrachilis muscle; CL= 
clavicle; PCH=posterior circumflex humeral artery; PM= pectoralis minor muscle; SA=scalenus anterior muscle; SS= subscapular artery. 
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Variations in branching pattern: The first and the 
third part of axillary artery had no branches. All the 
branches arose from the second part of the artery. A 
common trunk (B1) was the first branch of the artery. 
A slender branch from this common trunk coursed 
towards acromion process. The common trunk coursed 
between the lateral and posterior cords to reach the 
neck of humerus where it trifurcated into anterior and 
posterior circumflex humeral artery and subscapular 
artery. Three other unnamed branches originated from 
the second part (B2, B3, B4) [Figure 2]. One of them 
coursed towards the anterior part of pectoral region 
and the other two coursed towards the lateral part of 
pectoral region. 


DISCUSSION: 

The variability of branching pattern of axillary 
artery has been observed and reported by several 
studies and case reports.!*'3! Gross deviation from 
normal description, as observed in this rare case, can 
be clinically important and noteworthy for clinicians. 
However, branches arise as outgrowth from vessels. 
Such outgrowth is patterned, and follows some guiding 
factors. Occasional variability in the branching pattern 
of arteries can be ascribed to alteration in these 
factors. !'8! 

The deviant neurovascular anatomy observed 
in present case has not been previously reported in 
available literature. The only other reported case of a 
sinuous course of axillary artery was described by Tan 
and Tan (1994). They reported a sinuous axillary artery 
coursing superficial to pectoralis minor muscle.!'?! 

Embryologically, the seventh cervical 
intersegmental artery forms the axillary, brachial and 
anterior interosseous arteries of the upperlimb. The 
anomaly could have arisen due to abnormal rate of 
growth and development, or failure of absorption during 
the formation of the limbs, resulting in redundancy of 
the artery.2°?!] 

Axillary artery pulsations serve as an important 
landmark in brachial plexus blocks."'4!In this procedure, 
the axillary artery is palpated with the arm abducted at 
right angles to the body and the injection is made at the 
highest point in the axilla where the pulsations of the 
axillary artery can be felt.!°?! Disturbed relationship with 
brachial plexus, may lead to partial failures of brachial 
plexus blocks using the axillary artery approach. As in 
the case the vein lies posterior to the artery, there is a 
possibility of accidental introduction of anaesthetic agent 
into the vein during such procedures. 


Thus, examinations of images obtained in cases of 
unusual and complicated variations of vascular pattern 
of the axillary artery may lead to confusion in 
interpretation of data. Variant relationship of the axillary 
artery to the axillary vein (vein lying posterior to the 
artery) may cause injury to the axillary artery during 
subclavian vein puncture. The technique involves 
inserting the catheter through a skin incision about 2 
cm below the midclavicular point.'*! The terminal part 
of axillary vein is utilized to introduce the catheter. 
Normally the vein lies anteroinferior to the axillary 
artery and so poses no risk of arterial puncture. 
Accidental entry of the catheter into the subclavian 
artery would be one of the complications of this 
technique. The axillary artery and brachial plexus may 
be injured, if the patient presents with this rare anomaly 
described above. 


CONCLUSIONS: 

Knowledge of occasional variation in the 
course, relation and branching pattern of axillary artery 
is important in interpreting images and in carrying out 
surgical procedures like subclavian vein puncture and 
anesthetic procedures like brachial plexus blocks 
involving axillary artery. 
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ABSTRACT 
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Prostate cancer is the second most frequently diagnosed cancer in men (13.6%) and the fifth most common 
cancer globally. Common sites of prostate carcinoma metastasis other than lymph nodes, include bones, lungs, urinary 
bladder, liver and adrenal glands. Rarely, a testicular mass, whether painful or painless, represents a metastasis. Metastasis 
in testes accounts for 0.06-2.5%. Bilateral testicular metastasis is less common and occurs in about 15% of cases. We 
report a case of prostatic adenocarcinoma in a 65 year male with metastasis to both testes identified upon histopathological 
examination of therapeutic orchidectomy specimen. Unusual adenoid cystic pattern seen in the metastatic deposits is 


highlighted. Bilateral metastasis is extremely rare and few are 


reported in literature. 


KEY WORDS: Adenocarcinoma, metastasis, orchidectomy, prostate 


INTRODUCTION: 

The incidence of carcinoma prostate varies 
widely between countries and ethnic populations, and 
disease rates differ by more than 100-fold between 
populations.The lowest yearly incidence rates occur in 
Asia." About 200 cases of testicular metastasis are reported 
worldwide.?! Several Indian registries have revealed an 
increasing trend in the incidence of prostate cancer and 
the mean annual percentage change has ranged from 
0.14-8.6.5) Testes is a rare site for involvement by 
secondary malignancies with reported incidence being 
0.06-2.5%."! Despite the high frequency of carcinoma 
of prostate and its ability of wide dissemination via three 
mechanisms (local extension, lymphatic metastasis and 
hematogenous metastasis), testicular metastases from 
prostate cancer is rare. The favoured sites of metastasis 
of prostatic cancer are the bone, liver and lungs 
following lymph nodes."! 


CASE HISTORY: 
Sixty five year old male presented with 
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complaints of difficulty in passing urine and stool, 
burning micturation since 2 months. Prostate specific 
antigen (PSA) was 90ng/ml. Ultrasound showed 
bilateral hydronephrosis with gradel nephropathy and 
ascites. Other organs did not show any abnormality. 
TURP specimen was grey white and amounting to 2.5 
cc. It showed adenocarcinoma (Gleason’s score 3+4= 
7). However, only therapeutic bilateral orchidectomy 
was performed. Prostatectomy was not done. Grossly, 
each testes measured 3.5 x 2x lcms and 3x 2.5 x 1 
cms. Both the testes were nodular on external 
appearance which on cut section revealed grey white 
areas scattered diffusely in the testicular parenchyma 
[Figure 1]. String test was negative. 

Histological sections from both the testes 
showed adenocarcinoma cells arranged in adenoid 
cystic pattern amidst the atrophic tubules [Figure 2, 3, 
and4 & 5). Adiagnosis of bilateral testicular metastasis 
from prostatic adenocarcinoma with adenoid cystic 
pattern, a histological subtype, was made. 


DISCUSSION: 

The lifetime risk (from age 0 to 90 years) of 
death from prostate cancer is 3% and the lifetime risk 
of a diagnosis of prostate cancer is 17% according to 
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Figure 1: Cut section of bilateral testes showing solid well 
circumscribed masses with grey white areas. 


Figure 2: Adenocarcinoma cells arranged in adenoid cystic pattern 
amidst the atrophic tubules (LP) (H & E stain, low magnification). 
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Figure 3: Cribriform arrangement of metastatic 
E, High magnification) 
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Figure 4: Cribriform arrangement of metastatic tumor cells with 
cellular and nuclear details (H & E stain, High magnification,400X) 
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Figure 5: Similar features in other side testes (HP) 


Surveillance, Epidemiology, and End Results (SEER) 
Program.!'! The frequency of metastasis to the testis is 
very low."! The rarity of testicular metastases can be 
explained in relation to the controversial blood-testis 
barrier. It was reported that the main reason for 
relatively low incidence of metastases to the testis 
would be an unfavourable condition for establishment 
of metastatic tumours with relatively low temperature 
of scrotum."-*! According to the autopsy findings most 
common sites of metastasis of prostate cancer are lung, 
bladder, liver and adrenal gland metastasis following 
lymph nodes and bone.!! 

According to Bio Med Central (BMC) Urology 
case report, only some 200 cases of testicular 
metastasis have been reported worldwide, out of which 
commonest ones are from prostate (34.6%), lung 
(17.3%), malignant melanoma (8.2%), colon (7.7%) 
and kidney (5.8%)."! 
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Prostatic cancer deposits within the testicles are usually 
diagnosed incidentally on histopathological examination 
after surgical orchidectomy. 

Histologic subtypes of prostate carcinomas 
include mucinous, adenoid cystic, carcinoid, small cell, 
trasitional cell and squamous cell. Adenoid cystic is a 
relatively rare but distinctive tumor in the prostate 
gland.'7! Microscopically, adenoid cystic carcinomas of 
the prostate can have either a predominant basaloid 
pattern like that of basal cell carcinoma of skin, or a 
cystically dilated acini and cells arranged in cribriform 
spaces surrounding eosinophilic-hyaline basement 
membrane-like matter.!*! By immunohistochemical 
evaluation, adenoid cystic carcinomas of the prostate 
are usually positive for high-molecular-weight keratinor 
basophilic mucinous secretion.”:!°!!] Most testicular 
metastases are final manifestation of widespread 
tumours and suggests poor prognosis.The interesting 
feature of present case being the bilateral involvement 
which is exceptionally rare, while unilateral metastasis 
being the more common occurrence."! 


CONCLUSION: 

Orchidectomy specimens of patients with 
prostatic carcinoma need to be carefully examined for 
metastatic deposits although metastasis to testes occur 
rarely. Bilateral metastasis to testes from primary 
prostatic carcinoma, as observed herein, is extremely 
rare. 
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Fetal cholelithiasis: A Benign Rarity 
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ABSTRACT: 
A 28 years female, G,P,A L 


3522. 02? 


(Accepted: July, 2014) 


presented to a routine antenatal checkup in OPD with the growth scan at 32 weeks 


gestation showing incidental findings of multiple echogenic structures in fetal gall bladder with normal hepatobilliary 
system. We report a case of fetal gall stone which was followed up 8 weeks post natal with no complications. It needs to 
be differentiated from the more sinister pathologies and requires accurate diagnosis. 


KEY WORDS: Cholelthiasis, fetal gall stones, pregnancy 


INTRODUCTION: 

Fetal Gall stones are extremely rare but benign 
findings associated with a favorable prognosis. The 
frequency of diagnosis has increased over the last few 
years, probably due to both the improved accuracy and 
increasing use of ultrasound examination in clinical 
practice. !!>) 

We report a case of fetal cholelithiasis detected 
at 32 weeks gestation during a routine scan. 


CASE REPORT: 


The case under study was a 28 years old lady, 
G,P,A,L,, weighing 55 kg with regular antenatal follow 
up at NIMS Medical College, Jaipur, Rajasthan, India. 
The observations and investigations included a) no 
significant medical or surgical issues; b) normal routine 
antenatal investigations; c) Blood group At+ve with 
normal scan in 1* trimester; and d) normal intracranial, 
intrathoracic and intra abdominal anatomy at 22 weeks 
congenital anomaly scan in 2™ Trimester. Routine fetal 
surveillance at 32 weeks scan showed an incidental 
finding of multiple echogenic structures moving with 
gravity ina well visualized fetal gall bladder with normal 


hepatobilliary system. Follow up scan at 35 weeks 
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showed satisfactory growth of fetus with echogenic 
material still persisting in fetal gall bladder with no 
evidence of any anomalies, ascitis or hydrops. 

Patient was followed up with routine 
antepartum feto-maternal surveillance and had a 
spontaneous onset of labour at 38 weeks of gestation 
with uneventful intrapartum period. Patient delivered 
a healthy male infant weighing 3.08 kg with APGAR 
Score (8/9/9). Completely delivered placenta and 
membranes were grossly and histopathologically 
normal. Baby was shifted to the mother’s side. Baby 
did not have any evidence of external anomalies, 
hemolysis, sepsis and Jaundice. Exclusive breast 
feeding was initiated immediately. 

Ultrasonography (USG) done on Day 3 for 
neonatal evaluation showed two echogenic structures 
in gall bladder 5 mm & 3 mm respectively with no 
post-acoustic shadowing along with the presence of 
biliary sludge. There was no associated hepato-biliary 
or other anomalies. Serial USG scan at 4 weeks of life 
showed persistence of echogenic material while there 
was resolution of echogenic material at 8 weeks post 
birth. The overall growth of the neonate was within 
normal limits. 


DISCUSSION: 
Fetal Gall stones are defined as mobile 
echogenic foci in the fetal gall bladder. These were 
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Figure 1: Well visualized fetal gall bladder with multiple echogenic 
structures at 32 weeks. 


Figure 2: Day 3 neonatal evaluation: 2 echogenic structures in gall 
bladder 5 mm and 3 mm with no post-acoustic shadowing along with 
the presence of biliary sludge. 


first described by Beretsky and Lankin in 1983.""! The 
exact incidence is not known and is rare. 

Although cholelithiasis is uncommon in the first 
year of life, it is a well-established disorder, frequently 
associated with other pathological conditions [Table 1], 
and has an incidence of 1.5%."! The largest series of 
cases has been published by Brown et al which shows 
case records of 26 fetuses.") Anomalies of the gall 
bladder, including sludge and gall stones are extremely 
uncommon in fetal life, with an incidence of 0.42% as 
reported recently in a large cohort of 9235 pregnancies 
,with a slightly greater male predilection.&+! 


Figure 3: Eight weeks neonatal evaluation: resolution of previously 
seen echogenic material. 


The cause or natural history of sludge or stones in the 
fetal gallbladder is unknown and, in our case, and in 
those described by other workers, no common etiological 
factor was found. The only common factor in the cases 
in the literature is that the echogenic foci in the fetal 
gallbladder are a third-trimester phenomenon with no 
apparent sex predominance. Moreover, all were 
identified as incidental findings. In the last decades, 
maternal conditions and fetal or obstetrical predisposing 
risk factors have been proposed to have a causative 
role, but none of them appears conclusive [Table 1]. 

The presence of placental hematoma or 
haemorrhage with subsequent breakdown of 
hemoglobin to bilirubin which crosses the placenta and 
increases fetal levels of indirect bilirubin! along with 
increased levels of estrogen predispose to increased 
cholesterol secretion and decrease the synthesis of bile 
acids, thus favoring gallstone formation."! Sludge is 
formed by precipitation of calcium, pigment and 
cholesterol. In some cases, maternal narcotic use, 
methadone particularly, should modify gastrointestinal 
activity with an increased transition time and the 
formation of solid echogenic material.'*7! Hemolytic 
anemia and blood group incompatibilities predispose to 
development of echogenic material in the bile."'*”! 
Kiserud suggested that chromosomal aberrations, 
cardiac malformations, gastroschisis, influence of 
prostaglandin and possibly prenatal leukemoid reaction 
may cause the presence of sludge in fetal gall 
bladder.!'°! 

Fetal Gall Bladder can be recognized after 14 
weeks sonographically as an anechoeic, oblong, tear 
drop like structure with a thin echogenic wall located 
at the inferior surface of the right lobe of the liver. It is 
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Table 1:”! Causes and differential diagnosis of fetal cholelithiasis. 


Causes of Foetal 
Cholelithiasis 


Maternal Factors 
7.Sickle cell anemia. 


Fetal Factors CoS 


9. Cystic fibrosis. 


Differential Diagnosis 


important to visualize umbilical vein prior to making 
identification and accurate assessment of fetal gall 
bladder. After 20 weeks of gestation, the fetal gall 
bladder can be visualized in 37.5% to 64.7% of the 
cases,!?1 

Fetal gallstones are a distinct third trimester 
phenomenon due to abnormal production, composition 
and mode of transportation of bile in the biliary 
tract.":!!71_ Echogenic material is not reported before 
26 weeks of gestation. Biliary sludge can be present in 
different stages, hence variable sonographic 
appearances are noted. It usually presents as a single 
or multiple echogenic particles with or without regular 
flat borders, freely moving with gravity, with or without 
distal shadowing. Bile may be increased in density or 
normal.''3!_ Most neonates have spontaneous passage 
of gallstones with postnatal hydration. It can cause 
neonatal cholelithiasis, stones in common bile duct and 
peritonitis. Hence a follow up is required with clinical 
correlation and sonography. If symptomatic then, 
Ursodeoxycholic acid: 10-15 mg /kg / day can be 
used. !141 


CONCLUSION: 

In our case, we found good prognosis with no 
associated anomalies. However, the recurrence rate 
is unknown and long term sequelae could not be 
determined. Attention has to be reserved for potential 
maternal and fetal risk factors. Fetal Gall stones are 
extremely rare but benign findings associated with a 
favorable prognosis. It needs to be differentiated from 
the sinister pathologies and requires accurate diagnosis. 


1.Hemolytic disease; 2. Rhesus or ABO blood group incompatibility; 3. Spherocytosis; 4. Sickle 
cell anemia; 5. Thalassemia; 6. Cholestasis; 7. Congenital anomalies of the biliary tract; 

8. Biliary obstruction; 9. Sepsis; 10. Total parenteral nutrition; 11. Methadone intake; 

12. Phototherapy; 13. Furosemide; 14. Dehydration; 15. Intestinal malabsorption; 16. Family 
history of gallstones; 17. Obesity; 1 8 Pregnancy-induced cholestasis; 19. Idiopathic. 


1.Obesity; 2. Use oforal contraceptives; 3. Family history ofcholelithiasis; 4. Placental 
haemorrhage : Abruption; 5.Narcotics use during pregnancy; 6. Hereditary spherocytosis; 


1. Preponderance in male infants; 2. Down’s syndrome; 3. Biliary tract anomalies :choledochal 
4. Ileal pathologies; 5. Sepsis; 6. Hemolysis; 7. Blood group incompatibility; 8. Fetal distress 
1. Intrahepatic calcifications: Infection: CMV, HSV, Toxoplasmosis, Parvovirus, Rubella; 


2. Meconium peritonitis; 3. Subphrenic sequestration of the lung; 4. Hemangioendothelioma; 
5. Hepatoblastoma; 6. Hamartoma. 
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Juvenile Linear Scleroderma: A Case Report 
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ABSTRACT: 
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Linear Scleroderma is a rare type of localized scleroderma which occurs most frequently in childhood, but also 
may develop in adults. We report a 14 year old female, who on basis of thorough clinical examination was diagnosed as 


case of Linear Scleroderma. 


KEY WORDS: Linear scleroderma, localized scleroderma. 


INTRODUCTION: 

Localized forms of scleroderma are 
distinguished from Systemic Sclerosis, not only by the 
absence of vasospasm, structural vascular damage, and 
involvement of internal organs, but also by the 
distribution of the skin lesions.''*! The three main 
varieties of localized scleroderma are morphea, linear 
and coup de sabre. These conditions are characterized 
by localized inflammation and fibrosis of the skin and 
the underlying tissue. In this very rare process, sclerotic 
areas have a linear, bandlike pattern and often follow a 
dermatomal distribution mostly along limb, less 
commonly on trunk"?! [Figure 1]. It has incidence rate 


of 2.5 per million children."! 


CASE REPORT: 

A 14 year old female (age as mentioned by 
patient's mother) presented with insidious onset of 
thickening and depigmentation of skin over left arm 
since 8 years. Patient gave history of blunt trauma to 
left index finger!!, after which she noticed thickening 
of skin at the tip of the finger, which progressed to 
involve whole of the left index finger over the period 
of 6 months; radial aspect of left hand, up to level of 
elbow over 2 years, and present days condition of 
involvement of radial aspect of whole of left hand, up 
to anterior chest wall, over 8 years [Figure 2]. There 
was no history of exposure to any drug or chemical, 


Corresponding Author: Dr Apurva Khare, Plot No. 11, 
Sarvadharm, Sector-C, Kolar Road, Bhopal - 462042 

Phone No.: +91 9009992618 

E-mail: drapurvakhare@rediffmail.com 


febrile illness, dysphagia, Raynaud’s phenomenon or 
dyspnea. There was no significant family history of 
similar episode. On examination, the skin thickening 
was along the radial aspect in dermatomal pattern. 
There were linear streaks of depigmentation over 
effected limb extending up to anterior chest wall [Figure 
2]. There was also ‘Claw hand’ deformity in effected 
limb and flexion contracture at elbow joint [Figure 
3].There was no sensory or motor deficit. 

On investigation, all routine investigations 
including complete hemogram, urine routine, renal and 
liver function tests, chest X-ray, ECG were within 
normal limits. Specialized test like ANA (indirect 
immunofloroscence) was negative. Patient and her 
parents did not give consent for skin biopsy. 

Patient was treated with low dose steroids 
(15mg/day of prednisone), immunosuppressive like 


Figure 1:Linear distribution of lesion involving anterior chest wall. 
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Figure 2: Involvement of radial aspect of left hand 


hydroxychloroquine (200mg/day in OD dose), local 
application of cream containing vitamin D and 
physiotherapy for the limb. Surgical corrections were 
not considered as limb growth was not affected. 
Methotrexate was not used because of its doubtful 


at left elbow. 


Table 1 : Treatment of localized scleroderma in Adults and Children." 


Pattern of Disease 


Plaque morphea 


Generalized morphea 


Linear scleroderma 


Clinical Features 


One or a few circumscribed 
sclerotic plaques with 
hypopigmentation or 
hyperpigmentation and an 
inflamed violaceous border 


Widespread pturitic 
lesions, often symmetric 
and following distnbution 
of superficial veins 


Sclerotic areas in linear 
distribution on limbs, 
asymmetric; in childhood 
can lead to growth defect. 
Serial measurements of 
limb length and girth 
essential to monitor 
progression 


Treatment 


Often unnecessary. Topical steroids, 
immunosuppression (e.g., tacrolimus) 
or phototherapy may beconsidered. 
Serial measurement to assess progress 


Suppress inflammatory component 
using corticosteroids: in children oral 
doses 15mg/day havebeenused. 
Intravenous infusions often effective. 
Methotrexate, immunosuppressive 
maintenance therapy often used, 
although benefit not proven in 
controlled trials. Vitamin D— 
containing creams may beuseful. 
Topical corticosteroids rarely helpful. 
PUVA has beenused 


Suppress inflammatory component 
using corticosteroids: in children oral 
doses 15 mg/day havebeenused. 
Intravenous infusion has been used. 
Methotrexate, other 
immunosuppressive maintenance 
therapy often used, although benefit 
not proven in controlled trials. 
Vitamin D—containing creams may be 
useful. Physiotherapy and appropriate 
regular exercise important to minimize 
growth defect in childhood disease. 
Surgical correction of limb defects 
may be considered when disease is 
inactive 
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Prognosis 


Good prognosis. Lesions 
less active within 3 yr, but 
pigmentary changes often 
persist 


Internal organ pathology or 
Reynaud’s phenomenon 
rare. Generally improves 
within 5 yr of onset, 
although textural and 
pigmentary changes may 
persist 


Long-term effects of 
childhood-onset form are 
minimized by effective 
suppression of the 
inflammatory process and 
by good physiotherapy. 
Tends to resolve, but can 
remain active for years 
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beneficial role in localized scleroderma (Treatment 
guidelines as per Table 1). There are few studies, 
showing increasing role of Methotrexate in the 
treatment of Localized Scleroderma. 

Patient is under treatment for 1 month, and 
her follow up visit is due after 6 weeks of treatment. 


DISCUSSION: 

Early localized scleroderma lesions are 
associated with inflammatory changes in the dermis 
and violaceous discoloration, and are often accompanied 
by localized itching or discomfort. With time, the lesions 
become indurated and sclerotic, and in late stages there 
may bea pale waxy central area with an erythematous 
border. Eventually, the skin texture softens, although 
pigmentary abnormalities often persist. Linear 
scleroderma can be associated with growth failure that 
may be profound; on the face, which leads to hemifacial 
atrophy, also known as Parry-Romberg syndrome."! 
Progression of localized scleroderma to Systemic 
Sclerosis almost never occurs. When linear 
scleroderma lesions cross joint lines, they can be 
associated with atrophy of the soft tissue, muscle, 
periosteum and bone. The etiology of localized 
scleroderma is unclear. Local triggers, such as trauma, 
are implicated, and associate with infection, including 
Borrelia burgdorferi, has been described.) 


CONCLUSION: 

Morbidity is high injuvenile variant of localized 
Scleroderma in form of disfigurement of affected part 
of the body, even affecting growth of limb in many 
cases. Hence, it should be diagnosed earliest and 
treatment initiated. Newer tools in its early diagnosis 
and newer modalities of its treatment are warranted in 
future. 
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ABSTRACT: 


(Accepted: June, 2014) 


Non vital immature teeth with open apex and thin dentinal walls are difficult to treat via conventional endodontic 
therapy. Calcium hydroxide has been conventionally used in such cases for a long time. However, due to its various 
shortcomings, MTA (Mineral Trioxide Aggregate) became the material of choice. A new bioactive dentin replacement 
material, Biodentine, can act as an ideal dentin substitute in such cases. This case report presents the use of Biodentine 
as an obturating, reinforcing and apexification material to restore traumatized teeth and re-establish patient’s aesthetics. 


KEY WORDS: Apexification, bioactive material, open apex. 


INTRODUCTION: 

Trauma to the permanent teeth is common with 
crown fracture presenting almost 92% of all traumatic 
injuries of the permanent teeth and the anterior incisors 
are most often affected because of the anterior position 
of the maxilla and tooth protrusion."'! Trauma to the 
tooth during the stage of root development not only 
results in loss of aesthetics but also causes incomplete 
closure of apex leading to loss of apical constriction. A 
further challenge in such cases is flared root canals 
and thin dentinal walls compromising fracture strength 
of tooth. Calcium hydroxide and MTA have long been 
used as material for apexification in such cases."! 
However, the newly introduced bioactive dentin 
substitute commercially available as Biodentine 
(Septodont, St. Maur-des-Fossés, France) is a 
promising material which acts as a dentin substitute 
thus achieving root canal reinforcement as well. It is 
an interesting alternative to conventional calcium 
hydroxide-based materials. It is a cement for 
stimulating hard tissue formation, i.e the formation of 
reactive or reparative (tertiary) dentin.! This case 


report presents the use of Biodentine as an obturating, 
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reinforcing and apexification material to restore 
traumatized teeth and re-establish patient’s esthetics. 


CASE REPORT: 

A 25 years old male patient reported to the 
Department of Conservative dentistry and Endodontics 
of Subharti Dental College, Meerut (Uttar Pradesh) 
with the chief complaint of severe pus discharge and 
pain in upper front teeth region since two months. The 
patient gave the history of previous dental treatment at 
a local clinic in the upper teeth two years back, 
subsequent to which he had developed a gingival 
swelling [Figure 1]. On clinical examination, it was 
found that there was fibromatous enlargement of 
gingival tissues due to faulty prosthesis in 11, 21 region 
which was retained with a faulty splint. Further, 
radiographic examination revealed a large blunderbuss 
canal with periapical radiolucency in relation to 
maxillary left and right central incisors [Figure 2]. 

A diagnosis of fibromatous and inflamed 
gingival tissue due to faulty prosthesis in 11, 21 region 
and pulp necrosis in 11, 12, 21 and 22 was established. 
Considering the amount of surgical trauma, age and 
apprehensiveness of the patient, nonsurgical treatment 
was decided. The treatment plan was decided and 
explained to the patient. Removal of faulty prosthesis 
would be followed by root canal treatment of 11, 12, 
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Figure 2: Pre-operative radiograph 


21 and 22 and Biodentine would be used to achieve 
apexification and complete obturation of the canals in 
11 and 21. 

Faulty restorations in maxillary right and left 
central incisors were removed in the first appointment 
after which gingival swelling subsided [Figure 3]. The 
patient was recalled after one week and caries and 
undermined enamel was removed with round diamond 
bur. Access cavity preparation was done with the help 
of Endo access bur (DENTSPLY Maillefer Ballaigues, 
Switzerland) and working length was determined with 
ISO size # 80 K file (DENTSPLY Maillefer Ballaigues, 
Switzerland) (Figure 4). Canal dedridement and 
cleaning was performed using circumferential filing 
technique 


Figure 3: After removal of faulty prosthesis and gingivectomy. 


Figure 4: Working length radiograph. 


with ISO # 90 K-file with copious irrigation using 5.25 
% sodium hypochlorite and saline simultaneously. Canal 
was dried using sterile paper points (DENTSPLY 
Maillefer Ballaigues, Switzerland) and calcium 
hydroxide dressing was placed. On recall, after one 
week, healing of sinus tract could be seen. At this 
appointment, gingivoplasty was carried out to contour 
the fibromatous gingival tissues. Calcium hydroxide was 
placed for subsequent visits scheduled at one week 
interval. On re-accessing, the canal was dry with no 
evidence of exudate. 

The canal was irrigated and dried using sterile 
absorbent points. A 4 mm diameter of absorbable 
gelatine sponge (Abgel) was inserted in the canal with 
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Figure 5: Ab Gel and Biodentine 


Figure 6: Post operative radiograph- canal reinforcement with 
Biodentine 


the help of pluggers to serve as an apical barrier. A 
slight discomfort shown by the patient revealed that it 
had reached the periapical tissues [Figure 5]. 
Subsequently, Biodentine (Septodont, St. Maur- 
des-Fossés, France) was mixed to a paste like consis- 
tency in a triturator and delivered to the canal using 
amalgam carrier and condensed with Schilder’s plug- 
gers. An post operative radiograph was taken and the 
access cavity was closed with temporary filling mate- 
rial IRM (Caulk/DENTSPLY, Milford, DE, USA). 
On recall after 24 hours, the patient reported 
having no pain or discomfort in the treated tooth. The 
temporary filling was removed and the set of Biodentine 
(Septodont, St. Maur-des-Fossés, France) was 
evaluated. Root canal treatment of maxillary right and 
left lateral incisors were also carried out simultaneously. 


Bioactive Closure of Non Vital Immature Tooth with Open Apices 


Figure 8: Six month recall radiograph showing healed periapical 
lesion. 

Further steps of crown build — up and tooth preparation 
were carried out which was followed by impression 
making, fabrication and luting of metal ceramic crowns 
thus restoring back the esthetics of the patient [Figure 
6 & Figure 7]. A six month recall showed an 
asymptomatic tooth and a healed periapical lesion 
[Figure 8]. 


DISCUSSION: 

Calcium hydroxide has been used in the 
conventional apexification technique to create an 
environment conducive to the formation of an apical 
barrier formed by osteo-cementum tissue at the end of 
the root canal in teeth with open apices. However, it 
has certain drawbacks like the long duration of therapy 
(3 to 21 months), susceptibility of the tooth to fracture 
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during treatment, and susceptibility of the root canal to 
reinfection due to a temporary seal in the tooth."! 

With the introduction of MTA, a more 
convenient and less time taking technique by placing a 
plug of MTA in apical 4 mm of the root canal was 
conceptualized'*!. But, the question of root canal 
reinforcement still lingered, since the rest of the canal 
was obturated by root canal filling material. With the 
introduction of Biodentine (Septodont, St. Maur-des- 
Fossés, France), a dentin replacement material, 
apexification and root canal reinforcement could be 
achieved simultaneously. Biodentine (Septodont, St. 
Maur-des-Fossés, France) is an innovative bioactive 
and a biocompatible material which provides a good 
biological seal and excellent marginal adaptation, a 
high degree of biocompatibility with a reasonable 
setting time (about 12 min) which is less than MTA 
(4 hrs.)!°!. It has an elastic modulus of 22GPa which is 
very close to that of dentin 18.5GPa."7! 

Biodentine consists of powder mainly 
containing tricalcium and dicalcium silicate, the principal 
component of Portland cement, as well as calcium 
carbonate with zirconium dioxide serving as a contrast 
medium."! The liquid consists of calcium chloride in 
aqueous solution with an admixture of polycarboxylate. 
The components are mixed in a triturator for 30 seconds 
and can be used for 12 minutes."! During the setting 
of Biodentine, the released calcium ions get 
incorporated into the adjacent dentin thus forming an 
integrated apatite layer. This Biodentine - dentin 
interaction (bio-mineralization) leads to active chemical 
bonding without any interphase thus acting like a 
monoblock.!'°! 

Biodentine has varied applications in the field 
of endodontics. It has a place in managing perforations 
of root canals, pulp floor, internal and external 
resorption and in serving as a retrograde root canal 
filling material!''!, Many studies have been performed 
to demonstrate the bioactivity of Biodentine in clinical 
situations because it was able to stimulate initiation and 
development of mineralization.'! Studies have been done 
in which Biodentine has been used as an endodontic 
repair material.''?! Studies on management of large 
periapical lesion using Biodentine as retrograde 
restoration showed positive response in treatment 
outcome.!!?] 

The only limitation of Biodentine is that it cannot 
be used in the presence of moisture. Hence, proper 
isolation is mandatory while using Biodentine. In the 


present case, the use of Abgel as apical matrix not 
only served in limiting the Biodentine to root canal but 
also provided an isolated environment for setting of 
Biodentine.!'!! 


CONCLUSION: 

Biodentine, a bioactive — biomimetic material, 
shows promising use for apexification, obturation and 
reinforcement in management of immature teeth with 
open apex while serving as a monoblock. However, in 
such cases, long term follow up is necessary to ensure 
and evaluate success. 
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